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AMERICAN INDUSTRIES.—No. 10. ciation of the efforts of all who have effectively worked for ment of new purposes, or of A. B. Wilson discarding the 


shuttle and whittling the model of a thoroughly original, in- 
genious, and effective substitute therefor from the end of a 
broomstick. We have chosen to present our readers 


the development of this useful art; whether of Elias Howe 
modifying old devices and applying them to the accomplish- 


SEWING MACHINES, 
Ia pursuance of our purpose of illustrating and giving some 











account of important American industries, we have 
reached a department of the mechanic arts pre-emi- 
nently American in its origin and development. 
Thirty years ago there was not a thoroughly prac- 
tical sewing machine in existence; whether such a 
thing was possible was an unsettled question; how 
to sew successfully by machinery, if possible, was a 
problem for the solution of which American genius 
was projecting and experimenting in various direc- 
tions. To-day all the markets of the civilized world 
are supplied, we might say glutted, with an almost 
endless variety of sewing machines, and almost every 
conceivable kind of stitching on every species of ma- 
terial that may be sewed is done by machinery. That 
family is poor indeed that cannot afford one of these 
most effective of Jabor-saving machines, and that 
family must be rich that can afford to do without one. 

Let those who ascribe the privations and suffer- 
ings of the poor to the baneful effects of labor-saving 
machinery consider the tens or scores who now earn 
a comfortable livelihood with this admirable instru- 
ment, where formerly one with unremitting toil 
gained a scanty subsistence by plying the hand 
needle. 

The approved form of machine stitch for general 
purposes is the so-called lock stitch, formed by the 
interlocking of two threads, which is accomplished 
by means either of a shuttle or of a rotary hook. 
Hence arise the two leading systems of sewing ma- 
chines, 

Happily it does not devolve upon us to decide the 
question of the relative merits of these systems, or 
of the particular forms of machines put forth by dif- 
ferent manufacturers. We have the highest appre- vo = ae 
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with some illustrations of the works of the Wheeler 
& Wilson Manufacturing Company. 

Without going into the history of this concern, we 
might say of those from whom it derives its name, 
that A. B. Wilson, by the original inventions of the 
rotary hook and four-motion feed (to say nothing of 
his admirable complete machines), placed himself in 
the foremost rank of inventors and achieved enduring 
fame; Nathaniel Wheeler, who for about twenty-five 
years has been the president of the company, by his 
sound practical sense and administrative ability, as 
well as by his knowledge of mechanics and practical 
skill in mechanical operations, has been the chief de- 
veloper and organizer of an immense and successful 
industry. 

The works of this company are situated in the 
thriving city of Bridgeport, in the State of Conne-:ti- 
cut. The principal buildings consist of the main 
factory for metal working, assembling, testing, etc., 
occupying one complete square, 368x307 feet, under 
one roof; a woodworking factory, covering a second 
square, 526x219 feet; a foundry and needle factory 

pon a third, 368x232 feet; the works altogether cov- 
ing over seven acres of ground. ‘To illustrate and 
describe the whole would require a large volume. 
Our artist has made sketches of a few rooms and in- 
teresting operations. 

The main machinery room is that in which the 
principal mechanical operations are performed in the 
production of the metal parts of the sewing ma- 
chines. This fireproof room is L-shaped, 300 feet in 
length, 210 feet in width in one part, and 100 feet in 

[Continued on pags 274.] 

















WHEELER & WILSON SEWING MACHINE MANUFACTORY. f 
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Scientific American. 


PROGRESS OF ELECTRIC LIGHTING. 

While the sensational reports in regard to electric illumi- 
nation have subsided, the electric light is making friends in 
various quarters. The Waltham Bleachery, Mass., have 
been using two generators of the Wallacé-Farmer pattern. 
Ten lights supply 112 four foot gas burners. The generators 
require twelve horse power apiece, and the horse power is 
estimated at one cent per horse power per hour. It is stated 
that the quality of the light is good; no complaint is made of 
its flickering. Washburn & Moen, of Worcester, Mass., use 
the Brush electric light to a limited extent, lighting but a | 
portion of one of their works. They state that they get much | 
more light than from gas for an equal expenditure of money. 
No accurate experiments, however, have been made. 


months in a weaving room, and part of the rest of the mill 


hours per day, and therefore are peculiarly well fitted for the 
employment of the new light. Twenty electric lamps have 
taken the place of 230 five foot burners ina weaving room, 
and give a better and more satisfactory light. The work re- 
quires un unusually strong illumination. 

The lighting of the Boston Music Hall by electricity has 
been postponed until a larger machine of the Brush pattern 
can be completed. In the preliminary trials it was found 
that the light would be unpleasant toa general audience, and 
| it is therefore proposed to modify its color and brightness by 
| the employment of suitable glass or porcelain shades. 
| W. Mattieu Williams, F.R.A.S., in a recent paper gives an 
interesting resume of early English experiments on incan- 
descence, particularly those by a Mr. Starr. The latter de- 
| vised a peculiar method of winding the conductors of a dy- 
| namo-electric machine. Since the thick copper wire, usually 
made useof, necessarily is wound on the armatures in a spiral, 
there is a certain loss of compactness and an increase in re- 
sistance, which Mr. Starr proposed to obviate by using a 
core of square section, and winding around it broad ribbons 
of sheet copper, which were insulated by cementing on its 
surfaces a layer of silk ribbon. This ribbon is to be laid with 
one edge against one side of the core and carried on until the 
angle, then it is to be turned over so that its opposite edge 
may be laid along the next side of the core, and soon. It 








for 78 |seems as if this method of winding dynamo-electric ma- 
23 | chines would have certain obvious advantages. The experi- 
3% | ments of Starr, however, on lighting by incandescence did not 


result in much success, and they were unfortunately brought 








Prof. 
Animportant paper, show- | 


Prof. 


277 | in gas manufacture than in the field of electric illumination. 
oes - 36 ‘The by products, ammoniacal salts, liquid hydrocarbons, and 
z in coke, are sufficient, in his opinion, to cover the whole cost 


| residuum that costs nothing. He thinks that gas might be 


of manufacture of gas, and leave the gas itself as a volatile 


delivered to consumers in London at one shilling per thous- 
and cubic feet ‘‘if gasmaking were conducted on sound com- 
mercial principles—that is, if it were not a corporate mo- 
nopoly, and were subject to the wholesome stimulating influ- 
ence of free competition and private enterprise.” He there- 
fore thinks that any comparison of the two methods of illumi- 
nation based upon the present cost of gas is essentially 
misleading, for future invention can materially reduce the 


and how to draw them. | Price of gas. 


Prof. W. E. Ayrton also takes up the subject of electric 
lighting by incandescence, and proves that the electromotive 
force necessary to be maintained at the two ends of a wire 
of platinum, 5 centimeters in length and 1 millimeter in 
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‘one-third of a Daniell’s cell in the case of the platinum, and 
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case of the carbon wire. It is, therefore, possible to produce 
a light with an electromotive force less than that of a Daniell’s 
celi, but not with a Daniell cell itself, since the internal re- 
en- | sistance of the cell is far greater than that of the incandescent 
wire or rod of carbon. He was enabled to use the method 
of incandescence in 1873, when the government wasemploy- 
ing divers to recover the property sunk in the French mail 
steamer Nil off the coast of Japan. An ordinary carbon rod 
was first scraped very thin, and then, with connecting wires 
affixed, it was placed in a vacuum globe; and by heating it 
with an electric current, and passing air through the globe, 
it was burnt to the required degree of thinness; the current 
was then stopped and the air pumped out and replaced by 
nitrogen. The agitation of the subject of electric illumina- 
tion certainly will provoke inquiry into the subject of the 
cost of gas, and, therefore, ought to be encouraged. 


—_—_S oo 
—— 


SCARLET FEVER, 

As an enemy to life and héalth scarlet fever now stands 
about where smallpox did a few generations ago. It is a con- 
tagious disease, more or less malignant, subject to wide and 
rapid variations in scope and severity, yet apparently rising 
steadily in importance as a factor of the general death rate. 
ee ee eee eee eee ee 

mic. 

Seeing that medica) skill has been able to bring smallpox 
under practical subjection, there has very naturally arisen a 
popular feeling that medica] science ought to be equal to the 
task of discovering a means for preventing scarlet fever, at 
least as efficient as vaccination bas proved in the case of 





The Riverside Mills, of Providence, R. L, employ two | 
Brush generators. One machine has been running about two | 


has also been lighted by electricity. These mills run night 
and day, and use a large number of gas burners from 10 to 12 | 
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smallpox; and when this expectation has been unreasonably 
encouraged by the confident assertions of over-sanguine prac- 
titioners and theorists, that this, that, or the other drug may 
be counted on as a sure and trustworthy means for securing 
immunity from the searlet fever, it is not surprising that 
people are disappointed by the failure of the medical profes- 
sion to arrest the spread of the disease, now the most destruc- 
tive of all the infectious diseases, 

| That the failure has not arisen from lack of effort on the 
part of the profession, medica] literature abundantly testifies, 
| That final success is not impossible no one would have the 
| presumption to assert, though the prospects of immediate 
success are far from bright. The cause of the disease is as 
little understood as its cure. The microscope is as helpless 
as the telescope to detect the contagious principle, and no 
means for destroying it has been discovered, except a tem- 
| perature higher than any patient can endure. 

| Inoculation seems to be almost universally attended with 
unfavorable results. Balladonna, so long insisted on as a 
prophylactic, fails to justify its reputation; and the long list 
of anti-fermentatives and similar remedies offers nothing that 
the experienced practitioner can resort to with any confidence 
in its efficacy. 

‘* Indeed,” says the editor of the Medical Record, *‘ the logie 
which leads to the administration of any known anti-fer- 
mentative as a prophylactic has too unstable a ground to de- 
serve much respect. In the first place, the question of what 
is the contagious principle of scarlatina has not yet got be- 
yond the domain of probabilities. We can say, with much 
positiveness, to be sure, that it is no visible form of bacte- 
rium or micrococcus, and we can, perhaps, infer from analogy 
that it is a particulate something too small to be detected by 
the microscope, that it is albuminoid in composition, and 
multiplies at the expense of physiological processes. Whether 
it is living or dead, whether it is the degenerated protoplasm 
of man or the modified protoplasm of vegetable, whether it 
acts in conjunction with bacteria or feeds directly upon the 
tissues, all these questions are much beyond the pathologist 
as yet. But, in any case, it is very hard to see how anti- 
fermentatives can reach this virus, If it is dead, we certainly 
need not give such drugs to kill it; if it is living, there is no 
evidence or probability that the system can be so saturated 
as to destroy such infecting protoplasm and not the living 
matter of the tissues at the same time. In the blood of per- 
sons deafened with quinine or salicylic acid the bacterium 
disports himself with as much activity as elsewhere, and the 
amceboid movement of the white blood corpuscles can still 
be easily seen. It is a fact, to be sure, that there are drugs, 
like quinine, which affect the size and internal movements 
of the blood globules, but we cannot infer from this that 
there are prophylactic germicides, which will not prove to be 
homicides at the same time. The idea, then, we repeat, that © 
anti-fermentatives will be efficacious, though not impossible, 
is inherently improbable, while the idiosyncrasy of the scar- 
let fever poison will oblige observers to collect a vast number 
of cases in order to provethe prophylactic power of any par- 
ticular drug. We do not wish to discourage experimenta- 
tion, but it should be remembered that therapeutics are not 
advanced by continually announcing on the basis of a doz- 
en cases new powers in drugs which further experience at 
once disproves.” 

Must the problem be, therefore, given over as hopelessly 
insoluble? No scientific physician would admit a proposi- 
tion so disgraceful to the profession. While internal medi- 
cation is recognized as thus far a failure, it should still be tried 
experimentally—but not depended on. Ultimately a remedy 
may be discovered; meantime external methods for increas- 
ing the comfort of the sick, for preventing the distribution of 
infected epidermis, and for diminishing the exposure of the 
well, may do very much toward restricting the spread and 
lessening the malignancy of the pest. Particularly can good 
be done by making general the knowledge already assured 
for the mitigation of the disease and for aia 0 its dis- 
ribution. 





BETTER LATE THAN NEVER. 
It is not an uncommon thing to hear young men complain 
that their early schooling was deficient in quantity, poor 
in quality, or—if neither of these—was wasted through boy- 
ish indifference and folly. They would get on better in life 
if they knew more, they are free to admit, but they do not 
see that they are daily wasting opportunities which, if 
improved, would in a few years give them a fairly good edu- 
cation. They think themsclves too old to learn, and spend 
more time regretting their lack of knowledge than would 
suffice to give them the knowledge they need. It is said 
that the father of Professor Sumner, of Yale College, could 
neither write nor read when he came to this country, a young 
English mechanic, Within twenty years thereafter he was 
known as one of the best read men in Hartford, one of the 
most cultivated communities in the country. Instead of 
wasting his time in idle regrets for his deficient schooling, 
he learned to read, and read to good purpose. In a similar 
way many of the best, most honored, and most successful 
men our country has know» have begun their acquaintance 
with letters after reaching manhood; and there is no reason 
why the most illiterate_mechanic in our land, if possessed 
of natural ability and a sincere purpose, may not increase 
his enjoyment in life, his opportunities for improving his 
social and financial condition, and the chances of his family 
for the highest success in life, by an honest effort to retrieve 
by study the disadvantages by which early poverty or lack 








of educational opportunities has surrounded him. 
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MUSEUMS OF EUROPE._METROPOLITAN MUSEUM OF 
ART. 

As educators of the people the public museums of Europe 
perform no insignificant service. The artist and the artisan 
are not only allowed free access to such picture galleries and 
museums, but are encouraged to study and copy from the 
beautiful objects of art there exhibited. 

Societies under various names, and patronized by the opu- 
lant and learned, and often supported in part by the govern- 
ment, award prizes for superior workmanship to those who 
copy or improve upon the original designs. 


We read in a London contemporary that the new Sévres | 


Museum is doing its utmost to afford valuable instruction to 
those interested in studying the history and the progress of 
ceramic art. During the last few months a methodical classi- 
fication of all the examples exhibited has been accomplished, 
and each one is classed according to its historical and geo- 
graphical position as well as with regard to its technical 
worth. For this purpose labels are attached to all the pieces, 
giving the date and place of manufacture and the marks on 
various pieces, so that a wide knowledge can often be gained 
of a subject merely from studying these labels, 4,000 of which 
have lately been affixed. It is to be wished, says the same 
paper, that South Kensington could be made equally instruc- 
tive in the way of ceramic labels. 

Pity it is that our new Metropolitan Museum of Art 


is situated so far from the heart of this city as to ren- | 


der it almost unavailable to strangers, and to that class of 
residents who much appreciate its treasures, and who would 
derive the most benefit from frequently visiting it. But its 
inconvenient location in a hollow at the upper side of the 


rendered by the above course of research and reasoning, is, 
don’t select as stock for cemetery work marble of a dark or 
bluish cast, but, rather, select the light color with greenish 
cloud.” 
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The Gary Motor 
To the Editor of the Scientific American : 

In your issue of April 5, page 209, you publish a letter 
from me and make the following remarks: ‘None of the 
experiments here mentioned by Mr. Gary are new; there is 
no neutral line in any such sense as he asserts; what he above 











especially claims as his discovery is simply a very old, well 
known phenomenon imperfectly and erroneously alluded to 
in his italics. ‘ All he appears to have done is 
to revive a few time-honored experiments, and trot out be- 
fore the public an ancient perpetual motion delusion.” 

| With all due regard for the opinions and assertions of the 
|Screntiric AMERICAN, may I take the liberty to ask it to 
“trot out” before its many intelligent readers some of those 
** time-honored experiments,” or tell them where they may 
be found; and will it also tell them where the “‘ old and well 
known phenomenon ” alluded to in my italics may be found, 
and in what manner | have imperfectly or erroneously al- 
luded to it? 

Surely the Screntiric AMERICAN must be in position to 
do this, as “‘ time-honored experiments ” must be on record. 
Can the ScrenTiFic AMERICAN refuse to do this and main- 
tain its well-earned reputation for fairness and ability? 

W. W. Gary. 





Huntingdon, Pa., March $1, 1879. 
Remarks.—In the letter of Mr. Gary’s, published in our 


Central Park is not the worst feature... The building itselfis paper of April 5th, after describing his experiment of bring- 
so lacking of architectural beauty—is such a monstrosity in ing a bar of magnetized iron into the vicinity of a magnet, he 
design—that the visitor is almost repelled from entering after says: ‘‘ What I claim as my discovery is that the iron, if of 
reaching it. Certainly but a fraction of the number who | proper proportions, will change its polarity before it comes 





visited the Metropolitan Museum of Art when it was located 
in Fourteenth street will pay it a visit in its present out-of- 
the way position. 


—tt>+-.»>—— 
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BARFF’S NEW PROCESS FOR PRESERVING IRON. 

Professor Barff lately gave a lecture in London on the re- 
sults obtained by his new process since its first announce- 
ment, about two years ago, an account of which was then 
published in the Screntir1c AMERICAN. 

The process consists, in brief, in subjecting the surface of 
the iron to the action of superheated steam at a high tem- 
perature. The result is the production upon the surface of 
the iron of a hard, smooth, and durable skin of black oxide 
of iron, which prevents rust far better than any paint, lac- 
quer, rubber, or other compound or process heretofore 
known. 

Iron articles to be treated by this new process are first 
cleaned with dilute sulphuric acid, and afterward with bran 
water. They are then placed within a muffle, the temper- 
ature of which is 500° or 600° Fah.; dry syperheated steam 





| in contact with the magnet.” 

This alleged new discovery we specified as old and well 
known. Mr. Gary now desires us tostate where this old and 
| well known experiment may be found described. We will 
| not now occupy space further than to give one reference, be- 
cause the phenomenon is very familiar to experimenters. 
Mr. Gary will find it in “‘ Rudimentary Magnetism,” Snow 
Harris, 2d edition, revised by Noad (London: Lockwood & 


armature, the superiority of the inducing magnet will assert 
itself, and the needle will obey it almost as if no armature 
were present. 

As there is no real basis for Gary’s pretended claims to a 
new discovery concerning magnets, it follows that he is no 
better able to make a magnetic perpetual motion machine 
than his various predecessors. Some very curious frauds 
have been perpetrated in this line. Direks, in his “ Per- 
petuum Mobile,” describes and engraves some alleged mag- 
netic perpetual motors, one of which is stated to have been 
seen in the year 1821 in actual operation by crowds of people. 
Like Gary’s, it was alleged to be run only by permanent 
magnets; but it was subsequently found out to be a decep- 
tion. 

We were called upon recently by a gentleman who stated 
that he was the friend and helperof Mr. Gary. He averred 
that he had himself seen Gary’s magnetic motor in operation; 
that as many as three hundred people had also seen it. All 
we can say is that if the witnesses suppose that the machine 
was worked by permanent magnets, like many people 
before them, they were grossly deceived. 


eee 
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The Plague in Russia, 

There is no doubt, says the London Lancet, that the medi- 
cal profession in Russia are at the present moment in a state 
of profound unrest as to the near future of plague there. 
From the beginning of the outbreak in the province of As- 
trakhan, there has been a fear—determined perhaps by the 
course which the plague pursued during its recent prevalence 
in the province of Ghilan, Northwestern Persia—that this 
outbreak was probably but the forerunner of a wider and 
more serious manifestation in Russia which might be looked 
for in the course of spring. The cessation of the outbreak 
in the province of Astrakhan has not in any degree modificd 
this view of the subject, and as the spring draws on ex 
pectation is on the alert to distinguish the first indications 
of that which is dreaded. The occurrence of another and hap- 
pily not fatal case of plague within the infected area on the 
Volga, in the course of last week, gave rise to a momentary 
fear that the period of intermission between the forerunning 
outbreak and the greater invasion apprehended had come to 
anend. It isnot, however, the indication in this direction 
which exercises at the present moment the minds of our 








Co., 1872), page 31. 
The author, in describing the influence of the pole of a! 
magnet upon a bar of soft iron, says: 
“It is, however, to be observed that the mean line will 





| and will approach the center of the iron as we increase its dis- | 
| tance from the pole, and conversely, will approach the near 
| extremity as we decrease its distance from the same pole; so 
| that on making contact with the magnet the mean line van 
ishes, and the whole mass exhibits the same polarity as the | 
| pole of the magnet.” 

| This may be readily demonstrated with an armature of 


professional brethren in Russia. Their attention is fixed 
upon seeming forerunners of the dreaded malady, which 
would appear to be scattered almost over the whole area of 
Russia in Europe. Our readers will remember the case of 


vary with the distance of the iron from the tagnetic pole, | bubonic malady, unattended with much general disturbance 


of the system, which Professor Botkine observed a few 


| weeks ago in St. Petersburg, and which he pronounced to be 


the slight form of plague which often precedes the deadlier 
manifestations of the disease. The weight of medica! 
opinion in St. Petersburg declared itself against Professor 
Botkine’s view of this case. 

It is now known that the case in question is not the only one 


at a temperature of 1,000° Fah. is admitted, atmo-| considerable width, and the fact holds good in an armature 


| of the sort which has occurred in St. Petersburg, and that the 


spheric air being carefully excluded. The formation of the ‘of any kind. This affords the true explanation of Mr. Gary’s | jater cases have been free from the complications which led 


black oxide skin rapidly takes place. 

This coating has peculiar properties. It is so hard that it 
resists emery powder and the file. Many substances which 
adhere to ordinary iron will not stick to this prepared iron. 
For cookery the new process is especially useful. Barff 
stew pans and other utensils are more cleanly, as arrowroot 
and other substances can be cooked in them and the vessel 
cleaned with great ease. Barff vessels can be heated red hot 
without injuring the skin. Barffed iron is proof against 
damp, water, hot or cold, and stands exposure to the weather 
far better than galvanized or painted iron Barffed boiler 
and ship plates, whether of iron or steel, are superior to all 
others, as they do not corrode and sediment does not readily 
adhere. The process is applicable to almost every conceiv- 
able form of iron manufacture, and appears to be a scientific, 
important, and valuable contribution to the industrial wants 
of the world. 

Professor Barff’s interesting lecture is given in full in 
current issue of our SuppLeMENT, No. 174. See table of 
contents in another column. 

ae ee 
VERMONT MARBLE, 

Prof. J. P. Henderson, of Loyola College, Baltimore, Prof. 
J. E. Watson, of Oberlin College, Ohio, and some students 
of mineralogy, have been testing the capacity of Vermont and 
other marbles and other monumental stones to withstand the 
corroding influences of our climate. The results appear in a 
long letter from Prof. Henderson to the Nashua (N. H.) 
Gazette. Their first examination was of granite, of which 382 
different specimens were tested. While the most of these 
were composed of such material as would wear tolerably well 
in the open air, nearly every piece showed a lack of ability 
to withstand long exposure to rough weather. 

Marble was then tried, and as Vermont and Italian mar- 
bles are most used for out-door monuments, attention was 
given chiefly to these. The principal quarries of Vermont 
are the West Rutland, Sutherland Falls, East Dorset, Pitts- 
ford, and Columbian. In point of durability, the West Rut- 
land marble was found to take the precedence, and the others 
followed in the order of their names. They found also that 
our native Vermont marbles are better adapted to stand our 
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| sheet metal and tack experiment; shows the non-existence of 
any neutral line in the sense by him asserted; and proves | 
that his alleged new discovery is simply a very old, well 
known phenomenon, imperfectly and erroneously set forth 
in his claim. 
| Mr. Gary claims from first to last that there exists in the | 
magnetic field a neutral line, where the polarity of an induced 
magnetized iron bar ceases and beyond which it changes. 

A method of proving that there is no reversal of polarity in 
the iron is illustrated by the accompanying engravings. 
Two helices without iron cores, having opposite poles 


pointing in the same direc 
fig 3B 


tion, are connected with a 
battery, as in Fig. 1. 
When the armature is re- 
mote from the helices, 
polarity manifests itself 
in the bar in accordance 
with the established laws 
of magnetism, and a 
needle presented to the N 
end will have its 8 end at- 
tracted. On moving the 
armature quite near the 
helices the same end of the 
armature will repel the 8 
end of the needle and attract the N end; but the polarity of 
the armature has not been reversed, anomalous as it may ap- 
pear. This may be verified by disconnecting the battery, as 
shown in Fig. 2, when the magnetism remaining in the 
bar will be found the same as in its first position in Fig. 1. 

As to the possibility of making the force of permanent 


magnets available as a source 
g.2 
yee 
ae 


of power, Mr. Gary absurdly 
5; 








My. 


claims to cut off the attraction 
of the magnet by the use of 
a thin piece of sheet iron 
placed on his so-called neutral 
line; but this is no cut-off. 
The sheet iron acts simply as 
an induced magnet of very 
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to doubt in the earlier case. It is now known, too, that simi- 
Jar cases of this dubious bubonic affection have been ob- 
served also in Vitebsk, Tsaritsyn, Odessa, and in Warsaw; 
and it may be inferred that there is at present widely scat- 
tered in Russia a form of bubonic disease, of seemingly 
trivial character, unfamiliar to the medical profession there, 
and which it is feared may be of the sort which preceded the 
several recent appearances of plague in Mesopotamia, which 
occurred also prior to the late outbreak of plague in the 
province of Astrakhan, and which is, in fact,a form of 
plague. 

Under these circumstances, it can be understood with 
what anxiety the near future as to plague is regarded in 
Russia by those who are most competent to judge of the 
possibilities of the case, and how anxiously obscure forms 
of disease are now being scanned over a large part of 
that empire. It is well that this state of things should be 
fully apprehended here. We shall not now have long to 
wait before the fate of Russia and our own prospect as to 
plague for the present year may be determined. But with 
the events of the Mesopotamian and Persian outbreaks 
before us, if Europe should be so fortunate as to escape 
from any further appearance of plague this year, it will be 
premature to think we have escaped with only the circum- 
scribed explosion on the Volga until another winter and 
spring has passed. 

caxcenera-crmrensesenelngnE Giligieaininiswetnatnigunnils 
Iron in New Zealand. 

The Government of New Zealand has, within a few years, 
constructed over 1,000 miles of railroad, all the material for 
which, except the sleepers, have been carried out at a heavy 
charge in the way of freight, etc., from England. The 
present Minister of Public Works, the Hon. James MacAn- 
drew, has determined to make the experiment of promoting 
the iron industry in the colony, and has, in the terms of the 
advertisement, which we published last week, calling for ten- 
ders for 100,000 tons of steel rails (or any portion thereof) 
to be manufactured in the colony from New Zealand 
ores. 


A pamphlet containing full information on the subject, iJus- 


trated by maps and plans, has been published by order of the 
Government, and may be had from the Agent-General of the 
colony, Sir Julius Vogel, K.C.M.G., at 7 Westminster 
Chambers, London, by ironmasters and others desirous of 
obtaining further information on the subject. 


little power, sufficient, 
course, to affect the delicately 
poised needle placed in its 
immediate vicinity ; but when 
the needle is removed a short distance from the sheet iron 


climate than the Italian, which is rapidly going out of use, 
and will most likely disappear entirely for outside work. 
Prof. Henderson says: ‘<The depth of most Vermont quar- 
ries now is such that better marble is obtainable than was 
produced by them three years azo. Hence our verdict, as 
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[Continued from first page. | In assembling a machine each part is taken from an indefi- 
Power is distributed from four main lines of | nite number of that kind, yet all come together with the 
| most perfect fit. In other words, all parts of the same kind 
adjustment since they were first placed in position, thirteen | are perfectly interchangeable. The holes for the shaft bear- 
years ago. r ings in the beds of the machines are reamed out with diamond 

In this room there are no less than 1,008 separate machines | reamers, producing a perfectly true and polished interior 
for special mechanical operations, a large portion of which | surface, thecontact between which and the shaft, though air- 


are automatic—that is to say, practically speaking, possessed | tight, allows perfect freedom of motion. 
of such intelligence and skill as to direct and control their | For each part of the machine a standard model and a 


the other. 
shafting, which have not perceptibly deviated from correct 





own movements—only needing consciousness to rise to the 
plane of the skilled mechanic. 


standard gauge are carefully kept, by which the working 
and inspection gauges are tested from time to time, and kept 


The number of driving belts which meet the view in this ; in the highest degree of exactness. 


one room is, by actual count, 
1,676, of the total length of 
89,510 feet, or but 90 feet less 
than 74g miles, This is ex- 
clusive of short feed belts, 
eic., of which there are prob- 
ably as many more. 

Here may be seen good ex- 
amples of the economical re- 
sults of the division of labor. 
Take, for example, the rofary 
hook. No man makes a hook. 
It is forged here, turned yon- 
der, one machine makes this 
cut, another that, and so it is 
passed on from machine to 
machine, until after 128 dis- 
tinct operations, that one part 
is completed, inspected, and 
ready to take its proper place. 
So the making ofa glass press- 
er involves, we are told, 32 
different operations, and a 
hemmer 70. 

In neighboring rooms are 
the plating, japanning, and or- 
namenting departments. 

We were struck with the 
apparent excellence of the ja- 
panning, its smooth surface 
and brilliant luster, and were 
surprised to find, upon in- 
quiry, that by peculiar pro- 
cesses and materials this ex- 
traordinary finish was pro- 
duced” more expeditiously, 
and at less cost, than ordinary 
and inferior work, 

Here we may remark that, 
being given the liberty of the shop, we improved the oppor 
tunity to make inquiries, and in our probings for infor- 
mation one of the mechanics “‘let out” to us the following: 
Upon one occasion when Mr. Wheeler (the president) was 
deeply interested in improving the process of japanning, he 
stripped off his coat and put his hands to the work to demon- 
strate how it should be done—not a rare thing for him 
to do. 

A Hibernian employe, happening to see him thus engaged, 
and not knowing or not recognizing the man, exclaimed to 
one of the workmen, ‘‘ Be gorra, but it must be hard times 
outside!-—to see a fine appearin’ gintleman like that, rub- 
bin’ machines at a dollar and a quarther a day!” If we ought 
not to have repeated this anecdote, we beg pardon of who- 
ever may be offended. 

One of our sketches shows a portion of the assembling 
room. Here is illustrated the mechanical precision resulting 
from making all parts of the machines to exact gauge. 
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—cutting, grinding, and tipping the blank, swaging, cut- 
ting to length, rough-pointing, tipping, grooving, eye punch- 
ing, burring, hardening, tempering, polishing, brushing, 
scouring, buffing, etc., etc.—now number thirty-three, hav- 
ing been recently reduced from fifty-two by improved ma- 
chinery. 

In this department, as may be seen by our illustrations, 
useful employment is found for the gentler sex. 

The buildings of the woodworking factory, or cabinet 
works, are two in number, each 526 feet in length. Here is 
made all the furniture for the machines, from a plain table 
top to the most elaborate and expensive full case or cabinet. 

The raw material is cut to di- 
mension at the company’s 
mill in Indianapolis, and 
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The organization and maintenance of the perfect system 
which prevails throughout these works reflect the highest 
credit upon the secretary, Mr. Wm. H. Perry, who has been 
connected with the company almost from the time of its 
foundation. 

Passing through a tunnel under the street we reach the 
buildings in which are the foundry and the needle factory, 
Of the former we will only say that for convenience and per- 
fection of all appointments it is not surpassed. 

Asthe sewing machine proper is useless without the needle, 
the latter is, of course, an article of prime importance. 
No department of these works is more interesting than the 
mechanical processes of converting steel wire into perfectly 
finished needles, and in no department are more wonderful 
illustrations of the triumphs of inventive genius; but we 
cannot attempt a detailed description of the machinery and 
processes, some of which, in fact, we are not at liberty to de- 
scribe. The distinct operations in the making of each needle 


\ 
\ 
\ 











transported here to be worked 
up into the desired forms. 

The company’s aim is to 
produce, for general purposes, 
substantial and well finished 
rather than simply showy 
work. In this department, as 
in all others, every piece of 
work is subjected to the most 
rigid inspection, and if any be 
faulty in any particular it is 
rejected. 

A noticeable feature here is 
the perfect smoothness and 
luster produced in finishing 
the surface of the wood. For 
this purpose is used a ‘‘ wood- 
filler,” invented and patented 
by Mr. Wheeler, by means of 
which, we are told, the time, 
labor, and cost of wood finish- 
ing are materially reduced, 
with the production of better 
results as to the finish itself, 
the natural beauties of the 
colors and grain of the wood 
being fully developed and per- 
manently fixed. 

Some of the salient features 
of the processes of production 
having been thus briefly 
touched upon, the conclusion 
will have been anticipated 
that the complete products 
themselves are in all respeets 
thoroughly substantial and as 
nearly perfect as can be made from the best materials by the 
most skilled labor with the most effective appliances. These 
products consist of sewing machines of various styles, suited 
as well to the heaviest manufacturing in cloth and leather as 
to the lightest dofhestic purposes. 

In the heat of the lively competition which has existed for 
years among the rival manufacturers of sewing machines, it 
has been the custom for each company to claim that its par- 
ticular machines were the best in the world. 

There are few sewing machines that are not very 
much better than none. As we said at the outset, it is no 
part of our purpose to judge of their relative merits; but the 
fact that at the Paris Exhibition of 1878, the only grand prize 
for sewing machines from all the world was awarded to the 
Wheeler & Wilson Company, as is attested by the highest 
authorities, certainly indicates that the claims of superiority 
on the part of this company are far removed from idle boast- 
ing. At all events, it is gratifying to be able to state the 








ee 


\. \O\ GASE MAKING ROOM 


\ 


WHEELER & WILSON SEWING MACHINE MANUFACTORY. 




















May 3, 1£79.] 


Scientific American. 


f 275 





fact that throughout the world American products in this 
branch of industry are more highly esteemed and fetch a 
materially higher price than those of any other country. 


Enormous Public Works in France. 

While England is groaning under the effects of a com- 
mercial depression which promises to be of long continuance, 
France, though it has its share in the general stagnation of 
trade, is occupied with gigantic projects for public improve- 
ments. The Republic, scarcely less than the Empire, adopts 
the paternal theory of government, and is setting itself to 
work to add incalculably to the means of internal intercourse 
and the facilities for commerce while providing employment 
for its laborers. 

This theory of government is by some considered to be a 
false one, but it can be easily shown what can be done under 
it in the direction of public improvements. So the 
drainage of Haarlem Lake was done, and that of 
the Zuyder Zee in Holland is now being done by 
the Dutch government, which guaranteed the invest- 
ments made by the capitalists. The only question 
to make such governmental management successful 
is whether honest men can be found to direct it. 
Unfortunately, as the majority of our government 
employes are politicians, and these, as a class, can- 
not be quoted as examples of honesty and disin- 
terestedness, it is better for us to keep the govern- 
ment entirely out of all such enterprises, which 
experience has proved can be done quicker, cheaper, 
and better by private contract. 

M. de Freycinet, the Minister of Public Works in 
France, has outlined a scheme of railway, canal, 
and harbor extension, for 1879, which will cost the 
enormous sum of $800,000,000, and will probably 
have legislative sanction for it in its entirety. The 
money for these unparalleled works he proposes to 
raise by an issue of three per cent bonds, redeem- 
able in seventy-five years; and that he can get the 
whole amount without trouble the experience of 
all recent French loans affords abundant proof. 
The new chance for investment is eagerly awaited 
by capitalists, large and small; for enormous sums 
are now lying idle in bankers’ hands. 

One of the main features of the plan, and that 
which will consume the greater part of the vast 
appropriation, is the extension of the railroad system 
of France. The rest of the money will mainly go 
to the construction of new harbors and the improve- 
ment of the old ones. Another great public work 
which “ts urgently demanded by several of the 
departments is a canal from Creil-sur-Oise to 
Beauvais, Amiens, and Albert, with two important 
branches. It is averred that this extensive canal would be 
of the greatest value to the north of France; and it would 
certainly be the most considerable of all navigable French 
waterways, and would have the effect of reducing by one 
half the present freight charges from English ports to 
Amiens, Paris, and beyond. 

A scheme for the construction of a network of metro- 
politan railways in Paris was hardly perfected before M. de 
Freycinet stepped in and claimed the perfected lines as be- 
longing to the category of lines of general interest. Their 
concession has therefore been transferred from the Municipal 
Council to the general government. The cost of their con- 
struction is estimated at nearly a million dollars a mile. 
The Minister of Public Works has also obtained the appoint- 
ment of a supreme commission on the treatment and utiliza- 
tion of French rivers, composed in equal thirds of legisla- 
tors, officials, and manufacturers or agriculturists. It will 
consider irrigation, motive power, inundation, water supply, 
sewage, and similar questions. Add to all this his vast 
project of harbor improve- 
ment, and we see that 
M. de Freycinet has laid 
outa scheme of public 
works for France which 
will occupy the Republic 
for many years to come, 
constituting a system of 
internal improvements of 
extraordinary magnitude, 
which, if it is successfully 
completed, will itself 
make the new Republic 
memorable for genera- 
tions. 

One of the most interest- 
ing features of the plan is 
the construction of what 
are known as light or 
harrow gauge railways, 
largely as feeders to the 
main lines, on the most 
extensive scale. A com- 
mission was appointed last 
January to examine into 
this class of railways, 
both at home and abroad, 
and report on its value 
and feasibility; and the 
result of their inquiries 
has determined M. de 
Freycinet to build the nar- 
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row gauge railways throughout all France. The English 
engineering journals find fault with the conclusions of this 
commission, but they are very interesting. 

They recommend a reduction of the gauge to 1 meter (3 
feet 33g inches), and in some instances even to 75 centi- 
meters, 94 of a meter (2 feet 6 inches), whereas in England 
a 3 foot gauge is preferred. They advise the dispensing 
with fences except at especially dangerous points and near 
dwellings; that the stations should consist merely of a wait- 
ing room, ticket office, and station master’s lodgings; that the 
cars should be of two classes, with possibly an upper story; 
that they should be without useless ornamentation; and that 
the rolling stock should be at a minimum—in fact, that 
everything should be arranged with a view to strict economy 
Under these conditions they estimate the cost of the roads, 
per mile, at an average of about $22,000. They put th 
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average speed at from 93 to 12°4 miles an hour. The 
subject of narrow gauge railways is now one of the 
most interesting in the whole range of railway questions, 
and it is well worth careful thought and study. During the 
last few years they have been built more or less extensively 
here and abroad, and they are likely to come into still greater 
use, as being cheaper in construction and in working, especi- 
ally in new countries. 


—+ ee 
MECHANICAL INVENTIONS. 

An improved tenoning machine has been patented by Mr. 

George H. Gregory, of Cannon's Station, Conn. It con- 


sists in a revolving cutter stock, which is” recessed and pro- 


vided with cutter heads, which are adjustable both laterally 
and longitudinally. The machine is designed for cutting 
tenons of round and oval shape. 

An improvement in steam boilers, patented by Mr. Stephen 
J. Gold, of Cornwall, Conn., has a series of water receiving 
pipes that extend through a portion of the fire chamber and 
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AMALGAMATOR. 


connect with the steam space. The object of the invention 
is to secure the maximum area of heating surface, together 
with the greatest compactness. 

Messrs, B. J. Feldman and Theodore Schlag, of Franklin, 
Pa., have patented an improved fan for driving flies from 
the table. It consists of a novel arrangement of fans or 
feather holders, and mechanism for operating them. 

An improved carriage step has recently been patented by 
Mr. Richard N. B. Kirkham, of Kansas, Ill. The step is 
arranged to fold up compactly, and is operated by a lever 
and a chain or cord, 

Mr. William H. Stickle, of Terre Haute, Ind., has devised 
an improved vehicle spring w’ ich, it is said, overcomes the 
swaying side motion, the jostling, and bumping which are 
common to ordinary vehicles. 





OOVING THE NEEDLES 


An improvement in pianoforte actions, recently patented by 
Mr. G. O. VY. Roederer, of Indianola, Texas, is proof 
against atmospheric influences, all of the movable 
parts, as well as the supports, being made of sheet 
metal. 

Mr. Theodore Bickerman, of Henry, Il). , has pat- 
ented an improved windmill, in which the rim, 
spokes, and rods are made of gas pipe, securing both 
lightness and strength. The sails are made of sheet 
iron or wood, 

An improved screw press, which may be operated 
by steam or horse power, has been patented by Mr. 
P. R. Campbell, of Hurricane, Miss. It consists of 
a combination of mechanism, by means of which a 
strong pressure is easily obtained, 

Zenes McGinnis, of Petrolia, Pa., has devised an 
improved coupling for sucker rods of oil pumps, by 
means of which the rod may be coupled and un- 
coupled without ascending the walking beam. 

An improved weighing scale, in which the weights 
are suspended so that when the material to be 
weighed is put into the scoop the weights are lifted 
one after the other until the desired weight is at- 
tained, has been patented by Mr. D. Hallock, of 
Coxsackie, N. Y. 

An improved log roller for transferring logs from 
the log deck to the sawmill carriage has been pat- 
ented by Mr. Esau Tarrant, of Muskegon, Mich. It 
consists of a bar paving movable ratchet teeth for en- 
gaging the surface of the log and in novel mechanism 
for operating the toothed bar. 

Mr. John R. Fish, of Grand Rapids, Mich., has 
patented an improved locomotive smokestack, which 
contains a novel arrangement of spark arresters, 
which offer little obstruction to the draught, but 
effectually prevent the escape of sparks. 

An improvement in rotary water meters, pa- 
tented by Mr. Henry J. King, of Middletown, N, Y., is pro- 
vided with a spiral screw for operating the registering me- 
chanism. The screw is made in sections, and may be ad- 
justed on its shaft, which is journaled in the water pipe. 


—_——- 


+ Ome 
AN IMPROVED AMALGAMATOR. 

The accompanying engraving represents an amalgamator 

constructed on a novel principle, and having a peculiar ar- 
| rangement of mechanism, by which an oscillating or vibra- 
tory motion is given to the amalgamated copper pans about 
‘their own axes while at the same time they are moved in 
'a circular path and raised and lowered. 

The pans, I, which are concave, are provided with inter- 
nal rims or ledges, to prevent the swashing of the contents 
of the pan over its edges. Three or more pans are supported 
by short shafts journaled in the frame, E, which is suspended 
‘by the rods, a, from the standards of the frame, A, and 

oscillated by the cranks, &, whose shafts are connected 
by an inclined shaft and gear wheels so that they rotate 
together. The support of 
each pan is connected 
with the crosshead, J, by 
means of a short forked 
_rod, which imparts to the 

pans an oscillating motion 
about their own axis as 
the supporting frame, E, 
is moved with a gyratory 
motion by the cranks, &, 
and is raised and low- 
ered at its upper end 
by an eccentric on the 
upper horizontal shaft. 
Each pan is provided 
with a sheet iron spout, 
which discharges into the 
next below. The quick- 
silver readily unites with 
the copper to form an 
amalgam,which arrests the 
small particles of precious 
metal, and the escape of 
the quicksilver from the 
pans is prevented by the 
use of iron spouts, which 
do not become amalga- 
mated. 

This improvement was 
recently patented by Mr. 
Charles C. Peck, of Mel- 
rose, Mass. 
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RAILWAY NOTES, 

Ar a recent convention of railway men in Boston a promi- 
nent speaker expressed great satisfaction in view of the im- 
provements adopted lately by railway managers to increase 
the comfort and safety of trainmen and passengers; yet much 
more, he said, remained to be done. Among the improve- 
ments and economies of the near future there were named: 
An improved freight car coupling; a suitable power brake 
for freight trains; the Miltimore safety axle, with indepen- 
dent wheels; the rai! system of electric block signals; gas 
for lighting and heating passenger cars, without danger from 
fire in case of accident; shelter and protection for freight 
train men when on the road; and suitable resting and read- 
ing rooms for their comfort and improvement when waiting 
for delayed trains. 


Ar the late meeting of the Master Car Builders’ Association 
in this city, the safety of trainmen—or rather the urgent need 
of devices for enhancing their safety—was discussed at con- 
siderable length. The President, Mr. Leander Garey, spoke 
of the effect of interchanging cars, whereby the cars of each 
road are scattered ail over the country, and the resulting peed 
of much more careful inspection of freight cars. Inspectors 
look to their running gear, draw attachments, and brakes, 
but seldom or never to dangerous ladders, loose brake wheels, 
broken running boards, or other things upon which merely 
the lives of brakemen depended. 

Letters were read from a number of master car builders, 
yardmasters, and others, in which the deficiencies of the 
average freight car were severely criticised. Among the im- 
provements needed to lessen the risks of trainmen, a master 
car builder inentioned better steps for climbing the cars. 
Such steps should be at the ends of freight cars, and the one 
at the sill should be stopped, so that a man’s foot cannot slip 
off. There should be a strong step secured to the side of the 
sill, with a firm hand-hoid at a proper height above it. Then 
the steps should be made reliable. Too often they are fas- 
tened on simply with screws that have been hammered in to 
their Heads, and consequently give way when a strain is put | 
on them precisely at the moment when a man’s life depends 
upon their solidity. 

A yardmaster mentioned as causes of accidents to train | 
hands, first, the different heights of the draw bars; second, 
the insufficiency of follower heads and springs, which should | 
be strong enough to stand a reasonable concussion without 
giving way; third, to the different kinds of draw bars em- 
ployed. He strongly urged the adoption of a uniform style | 


re same time it escapes freely, with little or no back press- 
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specialty as mechanic, engineer, or telegraphist. Besides 
these there are five conductors’ schools. As the railroad 
schools have proved successful, other branches of industry are 
to follow the example. Many steamship companies and fac- 
tories propose to establish schools to secure experienced 
hands for their service. 


GREAT advantages are claimed for the Prosser ‘‘ twin cylin- 
der” cars for the transportation of grain. They are said to 
be cheaper, lighter, more durable, occupy less space, easier 
draught, will not laminate the track, may be run ata greater 
speed, lower the center of gravity, reduce the windage of 
| train, remove the weight of load from axle, require less oil, 
less attention, less parts, can dry wet grain in the car, and 
prevent it from heating, souring, or moulding while in trans- 
portation. 

More specifically the elements of superiority of the new 
car are shown by the following figures: 


ORDINARY FREIGHT CAR. 








THE unpleasant noise of escaping steam from safety valves, 
open steam pipes, vacuum brakes, and the like, is said to be 
‘entirely suppressed by discharging the steam through asmall 
‘chamber filled with glass or metal beads. The beads—from 

one quarter to five sixteenths inch in diameter—are held in 
plows by copper gratings, and the steam is entirely silenced by 
ts passage through the tortuous interstices between them. At 





jure. The device has been patented. 


A BERLIN paper says, in regard to one of the steps recently 
taken toward concentrating the railroads under the govern- 


of draw bar, and recommended the Safford as best for saving | ment, that it is to be feared that when the private roads have 
fingers and hands, particularly when accompanied by the | ceased to exist, the State, as the sole possessor of the whole 
Griffiths attachment, he approved of it. Brake staffs, he | railroad traffic, wilt dictate much higher rates than are now 
thought, should be uniformly on one side, net,asnew, some-|had; and the fact that this can be done only thfough the 
times on one and sometimes on the other, so that ofttimes | law, and with the consent of the representatives of the nation, 
brakemen are injured for life, or even killed, by being caught | will afford in appearance only a protection against 
between them. such an excessive increase of charges. For the administra- 

Another yardmaster expressed the opinion that the general tion will need, to justify the increase, only to show that the 
adoption of the Safford bar and its use at a unitorm height lower rates do not cover the working expenses and the inter- 
from the track would render mutilations and deaths in the est on the cost of the roads; and as it at present works at 
work of coupling at least infrequent—would, in fact, doaway greater expense than private enterprise, it will probably be 
with 90 per cent of the present proportion of injuries. easy to show that justification. 

The need of wider running boards on the tops of cars was | Tye Grand Duke Nicholas of Russia has issued a pamph- 
also insisted on; as also were guarded brake wheels, and fre- | let urging the speedy construction of an Orenburg-Tashkend 
quent reliefs of trainmen in bad weather. | Railway. His argument for this route, based on that of De 

Tze superior strength of American cars has been frequently | 'Lesseps and Cotard, is, in brief, as follows: If a grand circle 
shown in cases of derailment. Where foreign cars would have be drawn of the globe between London and Calcutta, the seg- 
been knocked into kindling wood the American have with- ment of it intersected between the two cities goes through Am- 
stood the shock wonderfully, to the relatively great protec- sterdam, then a little south of Berlin, then through Varsow, 
tion of the passengers. An unusual and unusually severe through Southern Russia to the Caspian Sea, which it cuts 


test of their strength is reported in the Journal of the Frank- ‘somewhat above 44° of latitude; then through the Sea of 





lin Institute: 

When the Pennsylvania Railroad depot was demolished by a, 
tornado last fall, a heavy car shed was blown over upon seve- 
ral trains of cars, which were under it, ready to be dis- 
patched. So great was the strength of these cars that they | 
held up the wreck. The 10 inch cast iron columns, 25 feet 
long, that supported the roof girders, fell in many cases di- 
rectly against the cars with the force due to their own weight 
and that of the whole roof, probably at least six tons to each 
columu, impelied by the force of the wind added to that of 
gravity. Notwithstanding this, not one of the cars was 
wrecked. In one instance a column struck a car near the 
middle and snapped off, but the framework of the car was 
not broken; the lower part of the column rested against the 
car, the upper part on its roof. A car that will stand, with 
out injury, the impact of s 10 inch cast iron column, with six 
tons of extra weight, driven by a gale of 75 miles an hour, 
contains an excess of strength that is very assuring to the 
traveler. 


In Russia the machinery of factories and the engines of rail- 
roads and steamers are chiefly in charge of foreigners, on ac- 
count of the lack of experienced native mechanics. It isnow 
realized that this state of things is neither economical nor 
patriotic; and besides there have been accidents because the 
foreign mechanics and engineers did not understand the Rus- 
sian language. In order to bring about a change the govern- 
ment, in 1871, ordered the railroad companies to pay 15 ru- 
bles per verat {two thirds of a mile) for the establishment and 
support of railroad schools. About’ $20,000 rubles a year 
are collected under this order, and now there are about 
twenty such schools. Twenty more are to be opened this 
year. These schools are situated on the railroad lines, and 
each of them is provided with a machine shop, where every 
pupil is obliged to work not less than three hours daily. The 
full course requires four years. Each student chooses his 





of the Asiatic part of that shortest route to India. Sheought 


| Aral, proceeds to the east of Samarkand, cuts the Indus 
about a hundred miles south of its great angle, and goes down 
the valley of the Ganges to Calcutta. Russiais in possession 


consequently to construct at once the line of railway which 
most closely follows it—to wit, from Orenburg to Tashkend. 


THE construction of a line of railway from the port of San 
Jose de Guatemala to the town of Escuintla, the center of 
the chief coffee district, has been begun. The distance is 28 
miles, and it is-intende@ to build the road hereafter to the 
city of Guatemala, 82 miles beyond Escuintla. The govern- 
ment guarantees a certain profit on $1,000,0000 capital, and 
loans the company $210,000. The project includes a final 
extension from Guatemala 140 miles eastward to the port of 
San Tomaso on the Atlantic coast. Part of the material has 
been shipped from San Francisco, with a large number of 
Chinese laborers. 


Tue lowest cost of carrying freight yet reported is found 
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$238,167, 180.86—a decrease of $73,357.68. This decreasowai 
caused by roads reducing stock. 

The total number of miles of road built (main line and 
branches), including leased lines out of the State, is 8,390°73, 
of which 5,752 24 are in this State. The double track, in- 
cluding sidings, amounts to 4,358°33 miles. There have been 
107°79 miles of steam, and 8°24 miles of horse railroads built 
during the year. The total miles of road owned by horse 
railroad companies are 426-08, and the double track and sid- 
ings are 278-19 miles. 

The steam railroads doing business in this State own 2,801 
engines, 1,993 first-class passenger cars, 358 second-class pas- 
senger and emigrant cars, 741 mail, baggage and express cars, 
and 59,412 freight cars. Of the 278 steam roads now in ex- 
istence in this State, 47 companies operate their own and 
other roads, 5 are operated by receivers, and 1 is leased and 
operated by a private person. There are also 7 corporations 
formed under the laws of other States leasing and operating 
roads in this State—a total of 60. 


10 tons. Sixty-one horse railroad companies operate their own and 
| pemey other roads. Two steam roads, the New York and Harlem, 
= — and the Utica, Clinton and Binghamton, operate part of their 
300 tons. roads as horse roads, and 2 are leased and operated by private 
Tne ce ean scaees vea'eamae Sirthin 0.000 bu. persons—a total of 65. 
Oost of trantitesss....ssciesesescuseccccccecees oo 2 = ma ha i naam aa ics Aa 
Pisa eackaesh atch: chaweciisene, «00 0acltigtsted 500 vate parties. 

There are 71 steam and 4 horse roads leased ond operated 
Weight of ee sien by other roads, and 1 road owned by private persons is ope- 
SME Ws coctcscctac ‘at ecisvetbaissne. 0-0 10 tons. rated by a steam railroad company; 72 steam and 15 horse 

py -- a Biba SOUR: 1,200 oon. railroads are not in operation. 
MINE TEE sod ineresbcdeaddibavsccnasecces cies 280 tons, The number of passengers carried by the steam roads was 
Bo fons OMGesssesersceseees 2 soresse7""70"" 4g gaaton Ib. — | 48,769,084, an increase of 8,756,963, classifying the roads last 
1 SR i -wany | We cacnetlaebe dane nbeaneeds cbs 30,666 bu. year to correspond with the present report, and an average 
of : } of 20°84 miles was traveled by eack passenger. The horse 


roads carried 244,290,364 passengers during the year, an in- 
crease of 5,748,628. The number of tons of freight carried 
by the steam roads was 38,320,573, an increase of 3,335,792. 


THE one thing wanting to make a direct railroad communi- 
cation between India and Europe is a railway from Alexan- 
dretta, the nearest point on the Persian Gulf, to Kurrachee. 
A committee has been formed in London, consisting of the 
Duke of Sutherland and several other noblemen and gentle- 
man, to acquire certain routes through the valley of the 
Euphrates to complete the connection. This done, it will be 
possible to go from London to Kurrachee in about seven 
days—a distance which it now takes nineteen days to cover. 


Tue Belgian Government has decided on the abandonment 
of wooden railway sleepers. Its example will doubtless find 
imitators, if indeed the example be not improved upon, and 
steel be-used eventually instead ofiron. It should be noted 
that it is not the longrine, or longitudinal sleeper, that has 
been adopted, but a German system of cross sleepers. 


THE greatest railroads in India are composed of the Pun- 
jab and Delhi system, some 1,200 miles in length, meeting 
at Delhi the East Indian Railway, which goes to Calcutta, 
and which is about 1,000 miles in length, with a branch at 
Allahabad to Jubbelpore, some 250 miles additional in length. 
More, it connects with the great Indian Peninsular system 
which is carried on to Bombay, some 550 miles. This system 
runs through a chain of mountains, called the Thull and 
Vhrne Ghatz, where the engineering difficulties have been 
immense, and 15 miles of tunnel made. The line then runs 
from Poonah to Magpore, where it is connected with the 
Madras Railway, some 850 milesin length. This line also 
serves Bangalore, the garden of the Madras Presidency, and 
the coolest spot in the plains of India. In the same direction 
is the Hyderabad State Line, belonging tothe Nizam. The 
Bombay and Baroda Railway runs to Giucwarah, thence 
through Central India to Ahmedabad, where it is connected 
with the Rajpootan State Railway, running to Delhi. At Cal- 
cutta is the Eastern Bengal Railway, which goes to Barrach- 
pore, thence to Kooshteah, from which a line of steamers con- 
nects with Assam,the great tea growing country of India. In 
Oude is the Oude and Rohlkund line, which runs 500 miles 
through some of the richest plains of that fertileregion. The 
noble bridge, about 144 mile in length, which spans the 
Ganges at Cawnpore, belongs to this company. Thesecom- 
prise the general grand trunk system of railways in India. 


THE Railway Age has given a list of forty-eight railroads 
that were sold under foreclosure during the year 1878, repre- 


senting a total mileage of 3,902 miles, $160,014,500 of bonds 
and debt, and $151,616,700 capital stock—the entire amount 
of bonds, debt, and stock being $311,631,200. 


A summary of foreclosure sales during the last three years 


stands as below; the moral is evident: 

















in the report of the Northern Central Railway for 1878, which 

gives the cost per ton per mile on the Susquehanna Division Ho. of Capital 

(47 miles long) as 0°35 cent per ton per one On the whole —_ mene’. |  tnvented. 
road, however, the average cost is about twice as much, and 

on one of its branches, 9 miles long, the cost is nearly ten | 1976. «| 80 3,846 $217,848,000 
times as much—8246 cents per ton per mile. It isnot often | fgg) @ | Soe | stneom 
the companies report separately the cost on different sections’ rien. (aaa 1 yeceas $728 468,000 


of the same road. If they did, perhaps some of them would 
show a lower cost than this. 


Tue report of the New York State Engineer and Surveyor 
of Railroads for 1878 shows that the total paid up capital in- 
vested in the steam railroads reporting in the State is $392,- 
164,754.25, and the proportion for New York, pro-rating the 
roads lying in the State and in adjoining States, is $287,826, - 











A SINGLE locomotive on the Kansas Pacific recently hauled 


a train of 58 empty and 15 loaded cars, with caboose at- 
tached, from Ellis to Brookville, a distance of 102 miles, in 
9 hours and 30 minutes. The monster locomotive “Uncle 
Dick,” described in a late number of this paper, has already 
achieved distinction by climbing the steepest grade of the 
,-| mountain division of the Atchison, Topeka, and Santa Fe 





957.05. This is an increase in the total aggregate of $7,255 
616.49. The paid up capital of the horse roads amounts to 


Railroad, drawing 22 loaded cars. 











“ing, have undoubtedly been pumped, as it were, into the 





May 3, 18709.] 


HOUSEHOLD INVENTIONS. 

An improvement in curtain fixtures has been patented by 
Mr J. 8. Henry, of North Bejle Vernon, Pa. It consists of 
a suspended ratchet hook pivoted in front of the roller, and 
extended below the ratchet, to form an eye or loop for the 


cord. 

An improved child’s chair, constructed so that it may be 
readily adjusted as a high chair or carriage chair, has been 
patented by Mr. C. H. Barnes, of Poughkeepsie, N. ¥: 

A flower stand, provided with one or more trays, sup- 


ported by a single centralstandard, has been patented by m 


Mr. Thomas Murgatroyd, of Clarinda, Iowa. By slightly4 
modifying the construction the stand may be used as a 
workstand. 

An improved candlestick, which will hold the candle 
firmly, and yet admit of burning the whole of it, has been 
patented by Mr. A. J. Smith, of Ukiah City, Cal. It consists of 
a standard fixed to the usual bottom, and having a thimble 
with fingers or prongs, which slides over it and holds the 
candle 

————__—=3 + 0 + 
A NEW CLUTCH PULLEY. 

We present engravings of two forms of clutch pulley 
manufactured by Messrs. James Hunter & Son, of North 
Adams, Mass. In these pulleys a friction band is employed 
to clutch the boss of the wheel, and the means for operating 
the bands are both simple and efficient. In the form shown 
in Fig. 1, the pulley 1s placed on a sleeve, D, which is se- 
cured to the shaft, and 1s provided with a flange for receiv- 
ing screws which enter the friction band, A.. The latter sur- 
rounds an enlarged hub or boss of the wheel, and is split 
and provided with two ears, through which passes a bolt 
having a cam formed on its head that engages a similar cam 
formed on one of the ears. A lever, B, is secured to this 
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SC St 
ly resembling in exterior appearance that of an ordinary | impact their impressions. The presses then rebound, car- 
land steam engine, but very different in its internal arrange- | rying with them their pistons. The pneumatic valves again 
ment. The piston of the pump was made up of a series of cast | open self-actingly, the dies descend upon new blanks sup- 
iron rings, and these were pressed out against the sides of the | plied to them by mechanical fingers, another batch of sove- 
accurately bored cylinder by springs of steel. The effect was | reigns is pumped into bright and glorious being, and so long 
to make the piston perfectly air-tight, and yet capable of be- | as the great air pump is exhausting the vacuum chamber and 
ing easily moved upward and downward in the cylinder. | the presses are fed with blanks, so long the series of minor 
There were no valves in the piston, as there are in those of | pumps will proceed with their work, and streams of gold, 
almost all air pumps employed in manufacturing processes. | silver, or bronze coins will flow down from the presses into 
The base of the cylinder was a hollow casting of iron, and | reservoirs placed below to catch them. 
so was its cover. In these hollow castings the inlet and out- — +0 
t valves were placed. The upper casting contained sixty- The Academy of Sci fH. 
four small apertures, which were covered by small pieces of| The annual session of the National Academy of Sciences 
steel saw-plate, each about two inches Jong by one inch wide, | began in Washington, April 15. Vice-President Marsh pre- 
and fastened by a screw at one end. These delicate springs | sided, and delivered the opening address, in which he paid a 
were, in fact, the valves. Thirty-two of them were made to | feeling tribute to the late President of the Academy, Pro- 
open to the atmosphere, and thirty-two to the exhaust or fessor Joseph Henry, and gave a review of the work of the 
vacuum pipe. The hollow base or bed plate of the cylinder | body during the past year. The members present were Pro- 
was furnished in a precisely similar manner. The diameter | fessor Spencer F. Baird, Professor Charles F. Chandler, of 
of the cylinder was three feet six inches, and the length of New York; Mr. E. D. Cope, of New Jersey; Mr. Theodore 
stroke of the piston three feet. The pump was placed ver- | Gill, Professor Julius Hilgard, Mr. George W. Hill, of New 
tically, and immediately below the working beam of the en- | York; Professor O. C. Marsh, of Connecticut; Professor 
gine to which the piston rod was attached. | Alfred M. Mayer, of New Jersey; General M. ©. Meigs, Dr. 
By this method of construction the air pump became 8. Weir Mitchell, of Philadelphia; Professor Simon New- 
double-acting, and whether the piston was ascending or de-| comb, Professor H. A. Newton, of Connecticut; Professor 
scending it constantly exhausted air from the vacuum tube | E. C. Pickering, of Boston; Mr, Raphael Pumpelly, of New 
through the inlet valves, and discharged it through the out- | York; Admiral John Rodgers, of San Francisco; Mr. Fair 
let series. Nothing in the shape of machinery could work man Rodgers, of Philadelphia; Mr. Charles A. Schott, Pro- 
more smoothly than did this pump, and this arose mainly | fessor W. P. Trowbridge, of Connecticut; Dr. J. H. Trum- 
from the peculiar character of the valves. The cost of the | bull, of Connecticut; General G, R. Warren, United States 
whole apparatus, with cast iron exhaust tube, two hundred | Army; Dr. J. J. Woodward, United States Army; Professor 
feet in length, ten inches in diameter, and face-jointed, was | Henry Draper, of New York; Mr, ©. 8. Pierce, Dr. 8. H. 
about £400. Scudder, of Cambridge; Dr. Elliott Coues, Professor Francis 
It has been said that the exhaust tube was two hundred | 8. Walker, and Professor G. F. Barker, of Philadelphia, 














bolt, and is curved so as to be engaged by a cone, C, on the 
shaft The cone is grooved 
circumferentially to receive 
the fork of the _ shifting 
lever. It requires very 
little effort and only a slight 
movement of the shifting 
lever to operate the clutch. 
This device is so simple that 
no special description of its 
operation will be required. 
By moving the cone, C, 
toward the pulley the free 
end of the lever, B, is thrown 
outward, the ring, A, is con- 
tracted, ‘and the boss of the 
pulley is clamped so that it is 
carried around with the shaft. 
The clutch shown in Fig. 
2 is similar to the one just de- 
scribed, the difference being 
that a right and left hand 
screw passes through the ears, 
E, and is turned so as to con- 
tract the split ring by the ac- 
tion of the toggle, F, when 
the sleeve, G, is moved to- 
ward the pulley. Of course 


it will be understood that moving either the cone, ©, or the | 


sleeve, G, away from the pulley releases it. The device is 
applicable to both driving and driven pulleys. 
Pumping Money. 
The above may appear to be a somewhat singular title for 
a paper, but, according to the Foreman Engineer and} 
Draughisman, it is literally true that a vast number of so- | 
vereigns, and, indeed, of other coins, are annually pumped 
into existence at the Royal Mint. Without entering into a 
detailed account of the numerous processes and manipula- 
tions by means of which ingots of gold are transformed into 
small circular disks of metal, of the exact size and stand- 
ards of weight and of fineness for the reception of impres- 
sions, it may be said that those impressions are finally due to | 
the action of the air pump. A very large proportion of the | 
sovereigns, therefore, issued from the mint presses since the | 
erection in 1810 of steam machinery for the purpose of coin- 














channels of circulation. Let us, then, proceed to explain 
the contrivances and means by which the operation of pump- 
ing sovereigns is performed at the Tower Hill money manu- 
factory. We will commence with the prime mover. This 
is a steam engine of twenty horse power, on the combined 
high and low pressure principle, and which was erected in | 
1846 by the justly celebrated firm of George & Sir John 
Rennie. Originally this engine was intended only for pump- 
ing water from a deep artesian well on the premises for the 
supply of the coining department, but in 1851 Mr. J. New- | 
ton advised that the engine in question should be made or) 





pump money as well as water, and showed how it could be 
done. The merit of entertaining the proposition and of or- 
dering it to be carried into effect certainly belongs to Cap- | 
tain (now General) Harness, R.E., who was Deputy-Master | 
of the Mint in the year named. This highly talented officer 
gave instructions to the Messrs. Rennie for the construction, | 
under the eye of the inventor, of the necessary apparatus 


and appliances for the purpose. 

An air pump of considerable dimensions constituted the 
main feature of the scheme, and this was formed en a per- 
fectly novel plan. It consisted of a cast iron cylinder, close- 








feet in length. This arose from the fact that the engine; April 16, the venerable Professor William B. Rogers, *‘ the 
Nestor of American Geolo- 


gy,” was elected President of 
the Academy. The other 
officers were re-elected, as fol- 
lows: Professor O.C. Marsh, 
vice-president; Professor J, 
H. C. Coffin, home secretary; 
Professor F. A. Barnard, for- 
eign secretary; Mr. Fairman 
Rogers, treasurer; and Pro- 
fessors Baird, Agassiz, Gibbs, 
Newcomb, Hall, and General 
Meigs, the counsel. 

The papers read the first 
day were as follows: ‘On 
Ghosts in Diffraction Spec- 
tra,” and on ‘‘ Comparisons 
of Wave Lengths with the 
Meter,” by Professor ©. 8. 
Peirce, of Cambridge; on 
‘The Relation of Neuralgic 
Pain to Storms and the 
Earth’s Magnetism,” by Pro- 
feseor 8. Weir Mitchell, of 
Philadelphia; on ‘ Continu- 
ation of Researches in Con- 
nection with the Discovery 


house had been erected at that distance from the stamping | of Oxgen in the Sun,” by Professor Henry Draper, of New 
Instead of being carried underground; as in the | York; on “‘ Vowel Theories Based on Experiments with the 


HUNTER’S CLUTCH PULLEY. 


presses, 


| pneumatic dispatch system, the tube was in this case carried Phonograph and Phonautograph,” by Professor R. Graham 
| over the roofs of the coining rooms, and, descending there-| Bell; and on “The Palwozoic Cockroaches,” by Dr. 8. H. 
| from, was attached to the great vacuum chamber. 


Scudder, of Cambridge. 

The vacuum chamber had existed from the period of the| The programme for the second day’s session included 
erection of the mint, and was originally devised by Messrs. papers by Mr. E. C. Pickering, on the ‘ Eclipses of Jupi- 
Boulton & Watt, the well known engineers of Soho. | ter’s Satellites;”’ by Mr. C. 8. Peirce, on ‘‘ Errors of Pendu- 
They had supplied a steam engine of ten horse power, and Jum Experiments,” and on ‘‘ A Method of Swinging Pendu- 
two single-acting air pumps, each of which discharged air lums,” proposed by Mr. Faye; by Mr. E. W. Hilgard (read 
only in its downward stroke, for exhausting the chamber. by Mr. Pumpelly), on ‘‘The Loess of the Mississippi and 
This cumbrous and comparatively costly, though for its day the Aoeilian Hypothesis;” by Professor J, Le Conte (read by 
very ingenious and valuable arrangement, was set aside when Mr. 8. K. Gilbert), on the ‘‘ Extinct Volcanoes about Lake 
the new air-pump came into use. It had performed its mis- Mono and their Relation to Our Glacial Drift;” by Professor 
sion, and was henceforth to be reserved as a duplicate inthe J. E. Hilgard, ‘‘ Report of Progress of the International 
event of the derangement, by accident or otherwise, of its Bureau of Weights and Measures;” by Mr. G. K. Gilbert, 
modern supplanter. A regulating, or relief valve, and a on ‘‘ Stability and Instability of Drainage Lines;” and by 


| barometer gauge fitted to the vacuum chamber, enabled the Professor C. F. Chandler, on ‘‘ Polariscope Methods.” 


attendant to control and adjust the extent of rarefaction| Among other papers announced were “Critical Remarks 

within the latter. on Observations Alleged to be of Intramercurial Planets,” 
It will now be comprehended that at all times when the by C. H. Peters; and on “The Extinct Species of Rhino- 

engine and pump are in action a vacuum of more or less ex-  ceros and Allied Forms of North America,” by E. D. Cope. 

tent must exist in thechamber. The chamber, it may be ex- a Re “s 

plained, moreover, is a horizontal tube of iron about fifty 

feet long, and two feet six inches in diameter. It runs along Tee Bow Teck Welt Pale, 

the floor of the mint pump room, in a line parallel to thatin| At a recent meeting of the Executive Committee of the 

which the eight coining presses stand. Arranged along the United States Board of Trade, and the members residing in 

top of the vacuum chamber, and supported by pipes open- New York, the decision of the Committee in favor of 1888 

ing into it, are a series of eight cylinders. These are verti- Was approved. The Board has invited the governors and 

cal, and fitted with pistons, the rods from which are con- mayors throughout the country to send delegates or com- 

nected by levers and cranks with the presses. The cylinders missioners to a great national gonvention, with reference to 

are open-topped, and consequently their pistons are exposed the fair, to be held June 18 next. 

to the pressure of the atmosphere once a vacuum exists be- | . 

low them. Thisis the case when the pneumatic valves with- net is: 

in the cylinders are open to the vacuum chamber. The air Dew. 

within the cylinders then rushes down to the exhausted tube, © Mr. George Dines, who has made extensive experiments 

the atmospheric coJumn drives the pistons after it to the bot- and observations on the formation of dew, finds that the 

tom of the cylinders, and the pistons drag with them the depth of deposit in England in an evening rarely exceeds a 

central screws of the coining presses. The instant that the hundredth part of an inch; and that the average annual 

beautifully engraved dies are thus made to come into con- depth of the dew deposited upon the surface of the earth 


tact with the disks of gold the latter receive by the force of | does not excved an inch and a half. 
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There are many things which cannot be very well polished 
by means of grindstones, emery wheels, or any rigid tools 


im common use. Polishing by hand must be resorted to in | We are told that the invention proceeded from a sug 
in which that part of manufac- | made by the ScrENTIFIC AMERICAN, some months since, in 
| which we set forth the desirability of a device of this kind. 


the finish of many articles, 
ture 1s the more costly. We need not mention any of the 


many purely ornamental articles to find illustrations of this. | The invention, which is shown in Figs. 
Most of the brass fittings for boilers have corners and com- | prises a shell, b, containing hardened steel rolls, a, a jour- 
‘nal, A, of hardened steel, revolving upon these rolls, and 
‘the whole working in a box, B, 


or polishing wheel. For work of this kind, the machine we The shelf contains sixty rolls, no two of which are in line 
illustrate herev'ith seems to recommend itself. It will be | 
| these rolls, friction ig decreased to the minimum, and no lu- 


pound curves, difficult to polish and sometimes impossible to 
get at with any ordinary wheel, or even an annular emery 


seen to consist chiefly of a standard provided with bearings, 
carrying a driven pulley, over which runs an emery band, 
which is also carried by five loose rollers, the upper one of 
which is supported in a movable bearing acted upon by 
spiral springs to keep the belt tight. 


EMERY BAND POLISHING MACHINE. 


The bands used are endless, and usually of leather covered 
with emery of a number suitable to the work to be done. 
Some bands are of tape specially prepared for the purpose. 
The emery coating is easily renewed by the user. The 
machine is made by Slack’s Emery Wheel and Machine 
Company, Manchester, and seems to be generally applicable 
for polishing irregular and curved forms.—Zngineer. 

Ht 
4 NEW ANTI-FRICTION JOURNAL BEARING. 

The accompanying engraving shows a novel anti-friction 
journal bearing which was first publicly introduced at the 
American Institute Fair, in this city, last fall, where a ba- 
lance wheel, six feet in diameter, weighing 1,755 Ibs., and 
provided with this ingenious mechanism, was run by a single 
thread of No. 40 spool cotton, instead of a leather belt. 
Since then the patentees have exhibited their invention upon 
railroad cars, wagons, machinery of various kinds, and, in 
fact, wherever there is circular motion. Upon railroad cars 
the decrease of friction is said to be so great that a single 
locomotive can draw a train of loaded cars, equipped with 
these bearings, as easily as it 
could draw the same pumber 
of empty cars provided with 
the ordinary journal bear- 
ings. 

The device also effects a 
great saving of expense from 
the fact that it is operated en- 
tirely without lubricants, in 
fact they would only be a 
hindrance to it; and it is said 
that “‘ hot boxes” are impos. 
sible where the device is em. 
ployed. The officers of a sin, 
gle line of railroad recently 
stated that they bad to deal 
with the annoyance of three 
thousand hot boxes in a single 
month 

The same difficulty is expe- 
rienced more or less on ocean 
steamships and yachts, in 
mills and factories, and in 
fact, everywhere where there 


‘Tucker, patented by Messrs. Tucker & Avery, and is manu- 
'factured by Mr. John G. Avery, of East Brookfield, Mass. 


estion 
1, 2, and 3, com- 


lined with hardened steel. 
with each other, and as the journal revolves entirely upom 


bricants are required. The box and journal, also being of 
hardened steel, are very durable, and will far outlast those 
‘equipped in any other way. Rolls are also set in the end of 
the journal, thus decreasing the friction at that point. 

We are informed that this bearing has been in constant 
use on a road wagon without lubricants, without showing 
any wear; also that a hand car on one of the principal rail- 
roads has been used eight months with the same result, and 
one of the Boston street railways has a car fitted with the 
journal that has run over 5,000 miles without appreciable 
wear. Mr. Avery has successfully applied the principle to 
engine slides and other sliding surfaces. 
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MISCELLANEOUS INVENTIONS. 

An improved process of inlaying metallic ornaments in 
wood or stone has been patented by Mr. L. A. Amouroux, of 
West Mount Vernon, N. Y. In consists in working the alloy 
in a hot or melted state into engraved or indented portions 
of the surface to be ornamented, and afterward polishing all 
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AN IMPROVED WATER ELEVATOR. 
The water elevator shown in the accompanying engraving 
is the invention of Mr. A. W. Coates, of Alliance, Ohio. It 
consists, as will be seen from the engraving, of a cylinder, 
A, which is“ wholly or partly submerged in the water of 
the well. A weighted piston, B, is fitted to the cylinder, and 
connected with a lever or handle, D, fulcrumed in a stand- 
ard on the well platform. The cylinder is provided with 
valve covered apertures in the bottom, and also with a de- 
livery pipe, C, having a check valve at its lowerend. The 
piston is provided with a downwardly opening valve held up 
by aspring. This valve allows any water that may escape 





together. 

Mr. Lyman R. Dexter, of Lancaster, N. H., has patented 
an improvement in sleds, which consists in a novel clamp for 
securing the runner to the upright. This device is an im- 
provement on a clamp for which the same inventor received 
a patent in 1869. 

An improved safe or vault, provided with air and water 
tight chambers entirely surrounding it, has been patented by 
Mr. Samuel A. Wilkins, of Victoria, Texas. The chambers 
are arranged so that they may be filled with water from the 
exterior of a building. The inventor also provides an ingen- 
ious burglar alarm. 

Mr. John B. Belcher, of Charlotte, Mich., has patented an 
improved strap for rubber boots, which consists of a rigid 


Pr 





ring connected with the boot leg by a strap. The inventor 
claims that the strap is stronger and more convenient than 
the ordinary ones, 

Mr. G. G. Wright, of Winchester, Conn., has devised an 
| improved rotary engine, having several novel features, which 

cannot be clearly described without an engraving. The ob- 
ject of the invention is to render the parts simple and ac- 
| cessible, 

An evaporating pan having a corrugated bottom stamped 
from a single piece of sheet metal, the corrugations of which 
extend alternately from opposite sides, so as to form a tor- 
tuous passage for the liquid, has been patented by Mr. John 
L. Bleeker, of Cincinnati, O. 

An improvement in riding saddles has been patented by 
Mr. William M. Herring, of Spring Hill, Texas. The pom- 
mel has a hollow neck, and is formed in one piece with the 
fork and web, and wooden filling pieces are provided, which 
complete the tree. 

Mr. William H. Fix, of Moffatt’s Creek, Va., has patented 
an improvement in axes, the object of which is to adapt the 
broad ax or hand ax for use by either a right or left handed 
person, The ax head is pivoted to the handle, so as to ro- 
tate in the plane of the axis of the handle. 

An improved cover for the steps of wagons, carriages, and 
other vehicles for preventing the slipping of the feet in wet, 
muddy, and snowy weather, has been patented by Mr. Wil- 
liam Mellon, of Philadelphia, Pa. 

A runner stone—provided with a ventilating channel cut 
diametrically across the face, and having its bottom beveled 
upon opposite sides of the eye, away from the direction of 
the rotation of the ’stone—has been patented by Mr. George 
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Helfert, of New York city. 


A. W. COATES & CO." WATER ELEVATOR. 


through the packing of the piston to return to the interior 
of the cylinder. 

The pump is operated by depressing the handle so as to 
raise the weighted piston; the handle is then released, when 
the descent of the piston by its own gravity forces the water 
up the delivery pipe. The quantity of water raised may be 
measured by restricting the movement of the handle by 
means of the pins in the standard near the end of the handle. 
These pins also serve to hold the piston in an elevated posi- 
tion, so that all that need be done to raise a quantity of water 
is to release the handle from the pin which retains it. 

Further information in regard to this invention may be 
obtained from Messrs. A. W. Coates & Co., of Alliance, O. 


_— —_—— 
—>-<-?->- a 


The South African Cable. 

The telegraphic cable to connect the European and Asiatic 
telegraphic systems with Cape of Good Hope will be 
4,000 miles long, extending from the Red Sea cable, at Aden, 
around Cape Guardafui and along the east coast of Africa to 








JOURNAL BEARING. 


Port Natal, where it will. 
make a junction with the 
present land line to Cape 
Town. The cable will be 
laid along the coast, the depth 
being moderate along that 
side of the continent, and the 
facility for repairing possible 
breakages has been carefully 
ascertained. The cable will 
touch at Zanzibar, Mozam- 
bique, Sofala, Delagoa Bay, 
and thence to Durban as the 
submarine terminus, from 
which point the land tele- 
graph becomes available to 
complete the circuit to Cape 
Town. The cost of con- 
structing and laying the cable 
is estimated at $7,500,000. 
The line from Durban to Zan- 
zibar is to be finished in July, 
and the whole cable by the 
middle of November. 
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REMARKABLE ACCIDENT TO A RED DEER. 

The accompanying engravings represent a curious mis- 
hap to one of the red deer in Windsor Park, the follow- 
ing account of which is given by Mr. Frank Buckland, in 
Land and Water : 

On the 16th of January last, one of the keepers who has 
charge of the deer in the royal domains was going his 
rounds, when he suddenly came upon the scene as represent- 
edin Fig. 1. A magnificent red deer was lying on his back, 
with his leg tightly fixed in the forked branch of a white- 
thorn tree. This unfortunate animal was lying 
on his near or left side, with the tip of his right 
shoulder resting against the trunk of the tree. The 
chest and fore part of his body were clear of the 
ground, suspended by his right or off foot in the 
fork of the tree. Immediate examination showed 
the keeper exactly what we see in the engraving, 
Fig. 2, except that the body of the animal (in 
the engraving) is no Jonger attached to the foot. 
The keeper attempted to remove the foot, but 
found it so tightly fixed that with all his force he 
was quite unable to do so. The shank bone of 
the stag’s fo~c was fractured and splintered di- 
agonally. Tae fractured bones had made their 
exit by a cut through the skin, thus causing a 
compound comminuted fracture. The portion of 
the bone below this fracture—tough and strong 
as the red deer’s shanks are—was shattered into 
minute fragments the size of dice. The bone 
was again fractured at its lower part, and the 
thick skin entirely lacerated through. The large 
sinews at the back of the bone, as well as the 
wire-like sinews that work the toes of the foot, 
were elongated and pulled out, and in fact every- 
thing was broken right off except two very slen- 
der sinews and a small portion of the skin. The 
total length of the portion of the deer’s leg 
caught in the tree is seventeen inches; from the 
fracture to where it was torn off, eight inches. 
The leg was caught by the branches of the tree 
about four feet from the ground, and the lowest 
boughs carrying leaves were about nine feet from 
the ground. The deer was dead, and it is not 
known how Jong he had been held a prisoner by 
his foot. 

As there were no eye witnesses as to how this 
occurred to the stag, it becomes somewhat diffi- 
cult to account for this extraordinary event. It 
is probable, however, that in consequence of the 
weather the animal was short-of food, and that 

in his wanderings he had observed above his 
head something edible on the lower branches of 
the thorn tree, possibly leaves, moss, or lichens, on which 
deer feed in snowy weather. These he could not reach 
when standing on all fours. He, therefore, probably raised 
himself upon his hind legs, and when stretching himself 
upward and forward, the hoofs of his hind legs slipped from 
under him, or else, when letting himself down again, his 
right leg slipped suddenly between the forked branches of 
the tree, and was instantly held there tight. The animal 
then probably began immediately to struggle, but the more 
he kicked and fought the tighter the wrist of his foot got 
wedged in; in fact, when the preparation was brought to 
me the foot was so tightly fixed into the notch of the tree 
that it could not have been more jammed if it had been ham- 
mered down, and then a long screw passed through it. In 
his struggles to get 
loose the first thing 
that happened was the 
fracture of the leg 
bone. This allowed 
the animal to fall on 
his back, from which 
position, of course, he 
could not rise. Terri- 
bly alarmed at what 
had happened to him, 
the poor stag then be- 
gan to pull and tug at 
his captive leg, assist- 
ing himself so to do 
by means of his horns. 
In his frantic exertions 
to get free, the stag a 
second time broke his 
leg, then the skin gave 
way, and lastly, the 
large tendons, If his 
strength had lasted 
long enough to have 
ruptured the two small 
tendons it is possible 
that he might have es- 
caped, leaving his leg 
in the fork of the tree. 
Prince Christian, hav 
ing been informed of 
the accident, judicious- 
ly ordered the portion 
of the tree which held 
the foot to be sawn off 
bodily. He then kind- 
ly sent the whole thing 
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to me, with a request that the foot should be preserved for 
him without being removed from the fork in which it had 
been so tightly jammed by the animal itself. 

The preparation will be the most unique specimen of an 
accident that ever occurred in the royal forest in the annals 
of English history. 


= 
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Coral. 
The popular idea that coral is formed by an insect busily 
working to build up reefs in the ocean, is erroneous. 


A 





Fig. 2.—FORE LEG OF THE STAG CAUGHT BY FORKED BRANCHES, 


piece of coral is composed of the skeletons of tiny animals | 
More | 
| plant for purposes of paper-making has several times been 


that in life are covered with a gelatinous substance. 
than a thousand species of the coral animal have been de- 
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the sea bottom by one end, while the other spreads. Then 
a mouth, stomach, tentacles, and corporeal partitions are 
soon formed, and the last become quite hard from accumu- 
lations of particles of lime. 

Coral animals belong to the class familiarly called polyps, 
and they multiply themselves by eggs and also by budding, 
until there are countless numbers living together in one com- 
munity. Different kinds of coral bud in different ways; as 
some grow in bunches, others in round masses, and so forth. 
A piece of dead coral shows the spot were every animal has 
lived. Asa mass of coral grows, the lower crea- 
tures gradually die, but their hard skeletons, con- 
sisting mainly of carbonate of lime, remain and 
furnish a firm foundation for those that work 
above them. By the striking of the waves 
against this foundation, its interstices gradually 
become filled with mud, bits of shells, and other 
substances which sea water contains, so that it 
grows firmer and firmer. If such a foundation 
is laid upon an elevation of the ocean floor, it is 
likely to continue to increase in size; but by the 
time it has reached the sea-level, the whole com- 
munity of coral animals has become lifeless, for 
these polyps cannot live out of water. The 
beating billows break off portions of the skeleton 
formation, which are soon worn into sand by the 
water, and afterwards, perhaps, thrown with 
other débris upon the surface of the mass, which 
is thus supplied with soil. Then perhaps seeds ~ 
are scattered upon this soil, which give rise to 
vegetation, and so a pleasant home is prepared 
for man. 

These coral structures, called reefs, are often 
circular in form, and many of them inclose a 
lake or lagoon, whose waters furnish an excel- 
lent harbor for ships. 

These reef-builders have not only built up 
large islands, but also considerable portions of 
the continents of Europe and America; and 
some of their structures must be of great age, 
as remains of a prehistoric civilization have 
been found upon them.—From a lecture delivered 
by Pref. B. F- — in Science Observer. 

nits hisigjiiai Nidal 

Industrial Uses of Bamboo. 

A late report of Dr. Schlich, Conservator of 
Forests in Bengal, says that there are about 1,800 
square miles of pure bamboo forests in the Arra- 
kan division of British Burmah, within a mode- 
rate distance of the coast, and all accessible by 
navigable streams, All these bamboos have 
flowered several years ago, and the ground is 
now covered with seedlings, which make the forest impas- 
The question as to the practicability of using this 


sable. 


scribed by Dana in his work entitled ‘“ Corals and the Coral | raised by Mr. Thomas Routledge, of England, and he has 


Islands.” 
Of the sub-kingdoms into which the animal kingdom is | 
divided, namely, vertebrates, articulates, mollusks, radiates, 


and protozoans, coral animals belong to the radiate division. | worthy of serious attention. 


| very recently returned to the charge again in a pamphlet en-. 


titled ‘‘ Bamboo and its Treatment,” wherein he has brought 
together information from botanists and cultivators well 
From the Lumberman's Ga- 


These creatures have no sénse except a low degree of | zette we learn that a company has been formed in England, 


sensitiveness, and live in salt, clear water, having a tempera- 
ture of from 68° to 85° Fah. They do not live singly, but 
grow together in clusters, which start from a single, little | 
animal, that is soft, oval, white, and jelly-like, and has the 
power of rapid motion. It attaches itself either to a rock or | 





Fig. 1—ACCIDENT TO A STAG IN WINDSOR PARK. 


with a large capital, for the extensive and various utilization 
of this plant in the arts of industry, the enterprise having 
its origin in the multitude of uses for which the material is 
| and for so long a time past has been employed in India. 
Besides being used in the latter country in the construction 
of the implements of 
weaving, Bamboo is 
there utilized for al- 
most every conceivable 
purpose for which 
wood is resorted to in 
other countries. It 
forms the posts and 
the frames of the roofs 
of huts; scaffolding 
for building houses ; 
raised floors for storing 
produce, in order to 
preserve it from damp; 
platforms for merchan- 
dise in warehouses and 
shops; stakes for nets 


r i vay 


" Many 


in rivers; bars, over 
which nets are spread 
to dry; the masts, 


yards, oars, spars, and 
decks of boats. It is 
used in the construc- 
tion of bridges across 
creeks; for fences; as 
a levee for raising wa- 
ter for irrigation. It 
is the material of 
which several agricul- 
tural implements are 
made, as the harrow, 


the handles of hoes, 
clod breakers, etc.; 
hackeries or carts, 


doodles or litters, and 
biers are all made of it; 
and acommon mode of 









280 
_eeoaee rama AE ER LY i oe een ee 


carrying light goods is to suspend them from the end of a 
piece of split bamboo laid across the shoulder. Further, a 
joint of this material serves as a holder of many articles, as 
pens, small instruments, and tools, and as a case in which 
little articles are sent to a distance: a joint of it also answers 
for the purpose of a bottle, and is used for holding milk, 
oil, and various fluids, a section of it constituting the mea- 
sure for liquids, in bazaars. A piece of it, of small diame- 
ter, is used for a blowpipe to kindle the fire, and by gold 
and silver smiths in melting metals. It also supplies the 
place of a tube in distilling apparatus. These, of course, 
comprise but a portion of the uses to which this valuable 
material is applicable, and it opens up a wide field for ma- 
nufacturing industries. 
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NEW AGRICULTURAL INVENTIONS. 
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The heaviest charges of powder caused the greatest devia- | made of clay and *chamotte." This box has on the top an 
tions from the ordinary velocity. The experiments, accord- | opening into which the liquid bronze is poured, after it has 
ingly, prove that the velocity of sound depends to some ex- | been melted in small fireproof clay crucibles. The liquid 
tent on its intensity, and that experiments on the velocity of metal naturally fills all openings inside the box, and conse- 
sound in which a cannon is used contain an error, probably quently also the cavities of the moulds. For mirrors of first 


due to the bodily motion of the air near the cannon. Evi- | quality the following metal mixture is used in one of the 


correct determination of the velocity of sound. 
en 0 te 
JAPANESE MIRRORS. 

Mr. R. W. Atkinson, of the University of Tokio, Japan, 
communicates to Nature the following interesting account 
of these curious mirrors: 

A short time ago a friend showed me a curious effect, 
which I had previously heard of, but had never seen. The 





|\ladies of Japan use, in making their toilet, a small round 


A gang plow in which the tongue and axle frame are com- | mirror about 1-12 to 1g inch in thickness, made of a kind of 


bined with a pair of plow beams, connected adjustably at 
the rear end and pivoted to the tongue in front, so that it 
may be readily operated, has been patented by Mr. L. M 
Kelly, of Litchfield, Ky. 

An improved cultivator fender, which may be used with 
either a one horse or two horse cultivator, has been patented 
by Mr. Andrew Simmons, of Green Vale, and Michael Sim- 


speculum metal, brightly polished and coated with mercury. 
| At the back there are usually various devices, Japanese or 
* Chinese written characters, badges, etc., standing out in 
strong relief, and brightly polished like the front surface. 


Now, if the direct rays of the sum are allowed to fall upon 
the front of the mirror, and are then reflected on to a screen, 
in a great many cases, though not in all, the figures at the 


mons, of Lena, Til. It is designed to prevent the earth from |}... wil appear to shine through the substance of the mir- 


being thrown upon the plants by the cultivator plows. 


Mr. R. D. Norton, of New Sharon, N. J., has patented an | 
improved pulverizing disk harrow, in which some of the de-';, most cases the appearance described has been observed | 


tails of the machine are perfected so that it is rendered more 
durable and effective. 


ror as bright lines upon a moderately bright ground. 
I have since tried several mirrors as sold in the shops, and 


with more less distinctness. 
I have been unable to find a satisfactory explanation of 


An improved machine for the distribution of liquid or | this fact, but on considering the mode of manufacture I was 
powdered po'son upon cotton or other plants has been pat- | joq to suppose that the pressure to which the mirror was 
ented by Mr. Thomas B. Taylor, of Mount Meigs, Ala. It subjected during polishing, and which is greatest on the 


consists mainly in a perforated cylinder mounted on bear- 
ings supported by a plow beam, and capable of turning so as 
to sift or sprinkle the poison on the plants. 
eet 
Ozone in Relation to Health and Disease. 

Henry Day, M.D., in an address delivered before the Con- 
gress of the Sanitary Institute of Great Britain, gives the 
history of the discovery of ozone, and notices the successive 
theories of Schéenbein, Williamsom, and Odling concerning 





its nature. He then describes the pathological action of this 
form of oxygen, and reveals facts which will probably startle | 
those who believe ozone and “‘ozonized” articles of food | 
or of medicine to be universally beneficial. He describes | 
the death of animals after exposure to ozonized air under | 
symptoms closely resembling those of acute bronchitis. He 

considers that if present in excess in the atmosphere, catarrh, 

bronchitis, and even pneumonia would be its natural results. | 
Whether there is ever such an excess as would involve these 
consequences is an open question. He feels also bound to 
admit, according to the researches of Dr. Moffat, that dur- 
ing ‘‘ ozone periods,” apoplexy, epilepsy, vertigo, neuralgia, 
and diarrhea are more frequent. Further investigations in 
this direction are imperatively needed, but what has been 
said may serve as 4 caution to dabblers in science who keep 
an ozone apparatus in action in their sitting-rooms as a pro- 
phylactic ageinst diseases in general. 

The absence or the deficiency of ozone has been, perhaps, 
too hastily placed in connection with zymotic disease. But 
that such a connection exists in case of cholera can scarcely 
be doubted. The author shows that in 1864, in the Bombay 
Presidency, cholera was in its greatest ascendency when 
ozone was either wanting or at its minimum; that the dis- 
ease showed a most marked decrease when uzone was regis- 
tered as increasing, and when at its maximum the epidemic 
ceased altogether if the maximum continued for any time. 
Similar results were obtained at Strassburg in 1854 and 1855, 
and the experiments of Mr. Glaisher and of Dr. Moffat give 
confirmatory testimony. Whether there may be other causes 
in operation in addition to deficiency of oxygen is still doubt- | 
ful. As a disinfectant the author pronounces it the best, 
safest, and least objectionable known. That it may kill dis- 
ease germs—whatever they may be—is no doubt highly prob- 
able from its action on the siperior animals; but the ques- 
tion arises, pertinently says the Chemical News, Which will 
be killed first? and adds, We are somewhat surprised at 
finding in this address no reference to the well known and 
justly admired work of Dr. C. B. Fox. 

Varying Velocity of Sound, 

Some interesting experiments have been made at the U. 8. 
Arsenal at Watertown, Mass., to determine whether the ve- 
locity of sonorous waves is or is not affected by variations in 
intensity and pitch. A 6 Jb. brass field piece was placed 
in the midst of a large level field, and behind it, at distances 
ranging from 10 feet up to 110 feet, were placed a series of 
membranes electrically connected with a chronograph, 
which would thus give the instant at which the sound wave 
from the gun met each membrane in succession. The ex- 
periment was repeated many times and always with thesame 
resuit. It was found that immediately in the rear of the can- 
pon the yelocity of sound was less than at a distance, but 
that gong further and further from the cannon the velocity 
». Pose to a Maximum considerably above the ordinary velocity, 
_ and then fell gradually to about the ordinary, When the gun, 

however, was pointed at right angles to its first position it 
was found that the position of maximum velocity was 
brought nearer to the cannon, and if the gun had been turned 
in the direction of the line of membranes, which was imprac- 


| 
| 
| 





ticable, it is thought the retardation which produced the first 
low velocities would probably have become an acceleration. 


parts in relief, was concerned in the production of the fig- 
ures, On putting this to the test by rubbing the back of the 













































































JAPANESE MAGIC MIRROK. 


mirror with a blunt pointed instrument, and permitting the 
rays of the sun to be reflected from the front surface, a 
bright line appeared in the image corresponding to the posi- 
tion of the part rubbed. This experiment is quite easy to 
repeat; a scratch with a knife or with auy other hard body 
is sufficient. It would seem as if the pressure upon the back 
during polishing caused some change in the reflecting sur- 
face corresponding to the raised parts whereby the amount 
of light reflected was greater; or supposing that, of the light 
which falls upon the surface, a part is absorbed andthe rest 
reflected, those parts corresponding to the raised portions on 
the back are altered by the pressure in such a way that less 
is absorbed, and therefore a bright image appears. This, of 
course, is not an explanation of the phenomenon, but I put 
it forward as perhaps indicating the direction in which a true 
explanation may be looked for. 

The following account of the manufacture of the Japanese 
mirrors is taken from a paper by Dr. Geerts, read before the 
Asiatic Society of Japan, and appearing in their Transae- 
tions for 1875-76, p. 39: 

‘‘For preparing the mould, which consists of two halves, 
put together with their concave surfaces, the workman first 
powders a kind of rough plastic clay, and mixes this with 
levigated powder of a blackish ‘tuff-stone” and a little 
charcoal powder and water, till the paste is plastic and suit- 
able for being moulded. It is then roughly formed by the 
aid of a wooden frame into square or round cakes; the sur- 
face of the latter is covered with a levigated half-liquid mix- 
ture of powdered ‘chamotte’ (old crucibles which have 
served for melting bronze or copper) and water. Thus well 
prepared, the blackish paste in the frame receives the con- 
cave designs by the aid of woodcuts, cut in relief. The two 
halves of the mould are put together in the frame and dried. 
Several of these flat moulds are then placed in a melting box 





dently a ntusical sound of low intensity must be used for a 


‘largest mirror foundries in Kidéto: 
Lead..... eeeeeree eee eeeeer eee eernee 5 parts. 
Wise iddasees eseeeveeree ee ee eee eee eee eee 15° a 
Copper.......+ 06 ees blobag onideeep spss 80 “ 
100 
For mirrors of inferior quality are taken: 
a wake a tae teak ««._.' aie Sa he Hak 10 parts. 
Natural sulphide of lead and antimony... 10 “ 
COPPER es ne sce vivecccsacvcecvessio ves 80 * 
100 


“ After being cooled the melting box and moulds are 
crushed and the mirrors taken away. These are then cut, 
| scoured, and filed until the mirror is roughly finished, They 
‘are then first polished with a polishing powder called to-no-ki, 
which consists of the levigated powder of a soft kind of 
whetstone (¢o-ishi) found in Yamato and many other places. 
Secondly, the mirrors are polished with a piece of charcoal 
and water, the charcoal of the wood, ho-no-ki (Magnolia hy- 
poleuca) being preferred as the best for the purpose. When 
the surface of the mirror is well polished it is covered with 
'a layer of mercury amalgam, consisting of quicksilver, tin, 
/and a little lead. The amalgam is rubbed vigorously with a 
| piece of soft leather, which manipulation must be continued 
for a long time until the excess of mercury is expelled and 
| the mirror has got a fine, bright, reflecting surface.” 

Professors Ayrton and Perry give the following explana- 
tion of the phenomena of the Japanese mirror: 

‘‘The magic of this Eastern mirror arises not, as has been 
| supposed, from a subtle trick on the part of the maker, nor 
from inlaying of other metals, nor from hardening of por- 
tions by stamping, but from the natural property possessed 
by certain thin bronze of buckling under a bending stress so 
as to remain strained in the opposite direction after the stress 
is removed. And this stress is applied partly by the megebo, 
or ‘distorting rod,’ and partly by the subsequent polishing, 
which in an exactly similar way tends to make the thinner 
parts more convex than the thicker.” 

BEAR AES Sie I As SE RR ICS 
| Lifting a Railway Bridge without Stopping Traffic. 

A dispatch 7rom Easton, Pa., dated April 10, states that 
the cleverest feat of engineering ever attempted in that re- 
gion has just been successfully carried out. It seems that, 
owing to their immense weight, the iron ahees, in which rest 
two of the spans of the long bridge of the Lehigh Valley 
Railroad, had sunk about an inch, throwing the bridge out 
of grade. The inside masonry of the pier being less solid 
than the outer casing, it was evident that the depression 
would continue; accordingly an iron casting, 12 feet long, 8 
feet 3 inches wide, and 3 inches thick, and weighing 7,000 
pounds, was placed under the spans to elevate them, the 
spans being raised for that purpose by hydraulic jacks. The 
spans weigh 180 tons each. The spans were raised, the ma- 
sonry redressed, the castings placed in position, and the 
spans lowered, without the stoppage of a single train. 


—_—_—* 
—- 














A Large Steel Bridge. 

The five span steel railway bridge over the Missouri River 
at Glasgow, Mo., is the first large bridge in this country 
built entirely of steel—from nuts to girders. The American 
Bridge Company built it of steel manufactured by the Edgar 
| Thompson Bessemer Steel Works, but the steel was made by 

the A. T. Hay process. This consists of a decarbonizing fol- 
lowed by a recarbonizing of the iron, by which much greater 
tensile strength and elasticity are secured. This kind of steel 
| allows of the construction of a much lighter bridge than if 





| made of wrought iron, and is not affected by frost or cold 


Erratum. 

In the description of Messrs. Pew & Wearts’ carbureter, in 
our last issue, there is an obvious error in the statement of 
the economy of the apparatus. It should read: The gas 
meter registers one foot per hour for each burner, instead of 
the usual six feet, or only one hundred and twenty-five feet 
during five tests of five hours each, as compared with seven 
hundred and fifty feet, the amount usually consumed. 

a ne 
Importance of Patents Abroad. 

The American Consul at Verviers, Belgium, in a dispatch 
to the Department of State, recommends American inven- 
tors to procure patents for their inventions in Europe as 
well as in the United States; that the drawings in the Scren- 
TIFIC AMERICAN are extensively copied in Europe, and 
American inventions are thus reproduced with no profit to 
the inventors. 





| weather. 


! 
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Tum Mexican Exnrsition.—At the end of March 600 
mechanics and laborers were engaged on the Exhibition 
Building, which was making rapid progress. Sefiors Riva 
Palacio and Sebastin Camacho are reported to have offered 
to advance the Government a loan of $200,000 toward com- 
pleting the Exhibition Building at an early day. 

+o a 

Tr is said that the oil that exudes from orange peel when 

bent between the fingers, will check the progress of carbun- 

‘cles in their incipient stage. Perhaps the oil may also be 
useful for other cutaneous eruptions. 
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CALCAREOUS SPONGES. 

This group of sponges received its name from the crystal- 
line calcareous deposits scattered throughout the entire body 
of the sponge, and forming a skeleton similar to those formed 
by the silica composing the greater portion of silicious 
sponges. These calcareous deposits are formed by slender 
needles arranged in groups of from four to six each around 
acommon center. The sponge possesses a small quantity 
only of organic tissue, and therefore on drying the sponges 
retain their original shape and size, and pre- 
sent, whether alive or dead, a chalky appear- 
ance. 

The most elaborate monograph of calca- 
reous sponges is that of Haeckel, the natural- 
ist, in which he proves beyond doubt that the 
so-called one hundred and eleven species of 
calcareous sponges sent to him from all parts 
of the globe cannot be considered distinct 
species, but that they possess the capability 
of adapting themselves in form and structure 
to the variable conditions presented by differ- 
ent localities. Haeckel has, however, for the 
sake of convenience, divided these species 
into several families, the structural differ- 
ences of which evince a progressive tendency 
from the simple to the complex. We are ac- 
quainted with the successive stages of deve- 
lopment of a few species only, and of these 
the most important one is that of the larve. 

If a calcareous sponge arrived at maturity, 
which is generally the case in May, is cut in 
slices or torn apart in small species, the lar- 
ve are liberated and may be observed by 
means of a good microscope. They consist 
of two portions, differing greatly in appear- 
ance. One of them is composed of long conical cells carry- 
ing a long thread each (Figs. 1 and 2). The other consists 
of a number of round cells, rendered opaque by granu- 
lar deposits. 

Shortly after separating 
from the mother sponge 
the larva attaches itself to 
a rock. The threads at- 
tached to the cells of the 
upper half disappear, and 
the interior of the conical 
cells rapidly fills with cal- 
careous crystals penetrat- 
ing soon to the surface. 
An aperture is formed, 
lined by masses of crys- 
tals; the sponge grows and 
hardens gradually. The 

Fig. 8.—Loucendre peniciliata. following spring it sends 
forth swarms of larve, which are carried to great distances 
by the sea currents. 

The larger quantity of the water necessary for the main- 
tenance of sponge life is alternately drawn in and ejected 
through pores scattered throughout the superficial crust 
of the sponge. Of these sponges there are 
three groups—bag sponges or ascones, bulb 
sponges or leucones, and honeycomb sponges 
or sycones. Bag sponges form closed or open 
cylinders, the walls of which are very thin. 
They are frequently so small and tender that 
they are hardly noticeable. Often a number 
of cylinders are united together, forming ag- 
glomerations of the size of the fist. To this 
family belong the beautiful Ascetia clathrus 
found plentifully in the Gulf of Naples 
and the Ascaltis botryoides, met with in the 
Northern seas. 

The second family is characterized by an 
excessive development of the calcareous de- 
posits. Among the most common represen- 
tives of thisfamily is Leucandra penicillaia, 
illustrated in natural size by Fig. 3. 

The highest degree of development is at- 
tained by the third family. Numerous indi- 
viduals are united so as to form round disks 
resembling a honeycomb. The individuals 
have the shape of an elongated cup, Fig. 4, 
or a cylinder resting on a short stem. The 
edge of the cup is lined with a row of long 
slender needles. 

Haeckel speaks as follows of the conditions 
under which the calcareous sponges pass their 
semi-animal life: 

Calcareous sponges are found only in the 
sea. Not a single species has so far been 
found in fresh water or even in the mouths of 
rivers. Not a single species has been met 
with in the Baltic, the waters of which are 
very poorin salt, and this is also the case in 
the fjords of Norway. Placed in fresh water 
they die in a short time. Water containing a 





The Fruit of the Bose Bush as a Preserve. 
Brillat-Savarin, in his ‘‘ Physiologie du Gout,” says that 
‘the discovery of a new dish does more for the human race 


elevated himself above the average astronomer in announc- 





into most delicious preserves. 





Fig. 2.—Transverse section of a twin individua)-of larva of Sycandra raphanus, 1 : 600. 


‘nearly every genus of the order Rosacea already furnishes 
man with delicious fruits, as strawberries, peaches, apples, 
pears, plums, etc., there is certainly no reason why the rose 
genus should not do so likewise. The fruit of every rose 
bush, says this writer, no matter what the species, provided 
it has single flowers (in other words, provided it is a wild 
species, for the flowers of the cultivated kinds are usually 
double), is good for preserving as soon as it has become ripe 
and tender. The essential point is to gather the fruit at the 
right moment, which, in the case of the sweetbrier (Rosa 
rubiginosa), would be in September. Gather the fruits, then, 
as soon as they have become soft, take out their seeds, put 





| them in an earthen or porcelain-lined saucepan, and place 
| them over a slow fire, having added just enough good wine 
vinegar to make them pass readily through a colander, after 
five minutes’ cooking. Place them over the fire again, and 
add enough sugar to overcome the acidity of the vinegar, 
and let them boil again very gently, stirring all the while, 
until they become of a homogeneous and pasty consisten- 
cy. 

Put this in jars or wide-mouthed bottles, and it will keep 
indefinitely. 

The author adds that preserved rose hips, 





properly 


' prepared, give an exquisite flavor to sauces, go well with 





Fig. 1.—Sycandra glabra, 1: 600 


large percentage of mineral substances in solution seems, | beef, veal, and chicken, and combine. well with —_ 
therefore, to be indispensable for maintaining the life of | and mushrooms; and that a dash of Madeira wine in no wise | 


injures the preserve. 


calcareous sponges. 


Wild rose bushes exist everywhere, 








The Grape Phylicxecra, 
[Latest Facts about the Phylioxera : read by C, V. Riley at the recent an- 
nna! meeting of the Missouri State Horticultural Society. ] 


than the discovery of astar.” If this be true, a writer in| The fact that about 280 tons of California grapes were re- 
one of our French exchanges (La Maison de Campagne) has | ceived weekly and sold in the markets of Philadelphia du- 
| ring the past season, is sufficient to show that the grape in- 


ing the discovery that the scarlet fruits of the rose bush, or terest in this country is increasing in importance, and to lead 
** rose hips,” as they are called, are capable’ of being made 
Considering the fact that 


to the hope that the discouragement which the Missouri grape 
grower naturally feels, after four consecutive unfavorable 
seasons, must needs soon give way before 
brighter prospects that, it seems to me, are 
necessarily in store for him. One thing is 
sure, namely, that the interest manifested 
abroad in our American grape vines does not 
flag. These vines are constantly discussed in 
the foreign horticultural journals, while one 
periodical, entitled La Vigne Americaine (The 
American Vine), is entirely devoted to them. 
It is a source of no little satisfaction to me 
that the varieties which I first recommended, 
seven years ago, are in the main those stil] 
sought for and used by the French sufferers 
from phylloxera, as stock on which to graft 
their viniferas, It is further interesting to 
observe that the grounds which I took in re 
gard to grafting above ground, in my 7th Re- 
port, pp. 108-116, are justified by the expe- 
rience had during the last few years in France. 
Such grafting is found to be quite practical, 
notwithstanding the want of faith shown in 
it by our earlier ampelographers. 

I sincerely hope that this question of graft- 
ing the vine above ground as a means of evad 
ing the injuries of phylloxera, or of improv- 
ing such varieties as do not succeed upon 
their own roots, will be discussed by your society, so as to 
bring out whatever experience on the subject the Missouri 
grape growers have had of late. The fears which I ex 
pressed in my 7th Report, as to the danger of the introduc- 
tion and spread of the pbylloxera in Califor- 
nia, have also been more than justified, since 
many vineyards have already been seriously 
injured or totally destroyed by the insect. I 
am glad to be able to confirm, in this connec- 
tion, the truth of the statement of Mr. P. J. 
Birckmans, of Augusta, Ga., namely, that 
this insect does not occur in that locality. 
While spending a few days with him last 
September, I was able to verify its non-occur- 





rence there; and here let me remark that, 
however much contempt a Missourian may 
have for the Seuppernong, no one can wit- 
tiess the prolificacy or experience the delicacy Fig, 4.—Syean 
~o dra ciliata 
and sweetness of such varieties as Tender- 
pulp and Thomas, as they grow in that region, without hav: 
ing a due appreciation of their value for the Southern States. 
Regarding the range of phylloxera, it had often been as- 
serted that around Washington the root insect was not to be 








found. YetI have found it extremely abundant,‘both in 
the vineyards of the district, and of those 
just across the line in Virginia, some of the 
latter suffering to such an extent that the crop 
was a failure, though the owners were unsus- 
picious of the cause. 

After reviewing, in my 8th Report, all that 
was then known of the habits and natural histo- 
ry of the grape phylloxera, I drew certain prac- 
tical conclusions, to the effect that complete 
knowledge of its habits, instead of simplify- 
ing its destruction, showed that it was almost 
if not quite hopeless to expect its destruction 
by any possible or practical means, and ren 
dered preventive measures all the more urg- 
ent. I expressed my doubt as to the value of 
decortication of the vines, and the burning of 
the bark in winter, or by any means which 
aimed at the killing of the winter egg upon 
the branches and canes of the vine. Diligent 
search has failed to reveal these winter eggs 
in anything like the quantity one might ex- 
pect, and the fact remained that the insect 
could go on propagating under ground for at 
least four years without the necessary inter- 
vention of the impregnated egg. Further re- 
searches, made since, confirm me in the be- 
lief that the normal mode of hibernation of 
the species is as a young larva upon the roots. 
From the results of the deliberations of the 
International Phylloxera Congress, held last 
summer at Lausanne, and that held at Mont- 
pellier, in France, it was, conclusively proved 
that decortication, as I had anticipated, was 
of little or no avail. 

Before leaving the question of phylloxera, 
let me briefly refer to certain theories first 
propounded by Prof. A. C. Cook, and that . 
have been extensively promulgated during the past two years, 
as to the relation of phylloxera and grape-rot. 1 took occa- 
sion, last spring, to protest, in the New York Tribune, 


Most of the species so far examined have been obtained | by the roadside and in fields, all over the country, and their against the supposed connection between the two, and it 
from considerable depths. To all appearances light is inju-| fruit can be had for the gathering. It only remains for the | will not be out of place to repeat the reasons: 


rious to their development, as the larve invariably select 
dark, shady spots for permanent attachment. 


American housekeeper to take the hint and try the experi- | 
ment. 


‘‘ Already, in 1871, when I first announced the presence 
of phylloxera on the roots of American vines, and explained 
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the injury which it caused, there were writers who, not con- 
tent with the simple facts, went much further and asserted 
that this little insect must also be the cause of mildew, rot, 
etc Professor Cook has jumped to similar false conclu- 
sions, and has, during the present winter, promulgated be- 
fore various societies his belief that the phylloxera is the 
cause of black rot in grapes. This issensation, not science, 
and it isto be deplored, coming from the source it does. 
The phylloxera occurs in most grape-growing sections of 
the country east of the Rocky Mountains, and will quite 
naturally be found on vines on which the fruit has rotted. 

‘« But an experiencs covering several years, and the exami- 
nation of hundreds of vines, with rot of fruit and without 
it, enables me to deny the assertion that the insect is more 
numerous on the former than the latter- The phylloxera 
disease has its own peculiar characteristics, which are at 
once distinguished from other vine diseases by those under- 
standing it. There are also very conclusive reasons for dis- 





carding the views of Prof. Cook. 1. In France, where the 
phylloxera has been so very destructive, the black rot has | 
not accompanied or followed it. 2. The rot, so far as I 
bave observed it, is no worse on the susceptible than on the 
more resistant varieties, while many cases might be adduced | 
of healthy vines, and those least affected with the insect | 
suffering most from rot. 3. On account of three successive 
wet summers of 1875, 1876, and 1877, in this part of the coun- 
try (Missouri), the phylloxera has been less numerous and 
less injurious than at any time since 1871, and many vines 
that were suffering neario death have recuperated, yet no 
year since the time mentioned has black rot been worse than 
it was last summer.” 
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Correspondence. 








The Genesis of the Mosquito, 
To the Editor of the Scientific American : 

For several years past I have noticed in warm weather, 
that my wooden cistern, which is above ground, has been 
infested with peculiar looking little red worms. I have 
heard many others like myself complain of these worms, and 
I bad taken it for granted that they were a species of earth 
worm. However, last summer I procured a glass jar and 
sprinkled the bottom of it with a very small quantity of 
sand and clay. I then half filled the jar with clear fresh 
water, and, after putting a dozen of these worms in the jar, 
1 tied a piece of cloth over the mouth, and placed it in a 





light, airy place. 

The worms were from half to three fourths of an inch in 
length, of a bright red color, and had rather a jointed ap- 
pearance about the body. They would crawl on the bottom 
of the jar, swim through the water by a rapid bending of the 
body backward and forward, and occasionally come up to 
the surface of the water and float. 

Within twenty-four hours after placing them in the jar, I 
noticed that they had all gone down to the bottom of the 
vessel, and had enveloped themselves separately in a kind of 
temporary shell made of earth and sand. 

In a few days after this I saw one of these worms craw] out 
of his temporary house at the bottom of the jar, and swim to 
the surface of the water. Here, after twisting about for a 
few seconds, he ruptured a thin membrane that enveloped 
his body, and came out a full fledged mosquito ready for 
business. I noticed many of the other worms going through 
the same performance within a short while afterward. Some 
of the mosquitoes were much larger than others, but, as I 
have already stated, some of the worms were also larger than 
otbers. F. W. Coteman, M.D. 

Rodney, Miss., April, 1879. 
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Remedies for Carpet Beetles, Moths, ete. 
To the Editor of the Scientific American : 

At this season we are frequently besieged by inquiries in 
relation to the “‘ carpet beetle,” moth, etc. Many of your 
readers may be glad to know of the following simple 
remedies: 

First.—-Stvep one quarter of a pound of Cayenne pepper 
in a gallon of water; add two drachms of strychnia powder. 
Strain and pour this tea into a shallow vessel, such as a large 
tinned iron milk pan. Before unrolling a new carpet, set 
the roll on each end alternately in this poisoned tea for 
ten minutes, or long enough to insure the saturation of its 
edges for at least an inch. After beating an old carpet, roll 
and treat all its seams and edges to the same bath. Let the 
carpet dry thoroughly before tacking it to the floor, in order 
to avoid the accidental poisoning of the tacker’s fingers by 
the liquid. It is perhaps unnecessary to state that the resi- 
due of the liquid should be thrown out where it will not be 
drunk by any domestic animal, or if preserved for future 
use, carefully labeled “* poison.” 

This preparation will not stain or disfigure carpets nor 
corrode metals in contact with the carpet, as will most pre- 
parations of corrosive sublimate. 

Second.—One pound of quassia chips, one quarter of a 
pound of Cayenne pepper steeped in two gallons of water. 
Strain and use as above. This preparation. although irrita- 
ting to the human skin, especially on cut surfaces, has the 
advantage of not being poisonous. 

To either of these teas from one quarter to one half more 
boiling water may he added at the time of first using, if 
greater depth of the liquid in the vessel be required. When 
it is desirable to treat carpets that are not to be taken up, 
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any of the common atomizers to every seam and margin 
with good results, although a second, and even third, appli- 
cation may be needed. Francis GREGORY SANBORN. 
Consulting Naturalist. 
Andover, Mass., April 10, 1879. 
en 
The Ice Cave of Decorah, Iowa. 
To the Hiitor of the Scientific American : 

“H. M. W.” is mistaken about the formation of the Upper 
Iowa Valley, Winneshick county, Iowa, where the Decorah 
Ice Cave is situated. It is in the Trenton limestone, which 
is highly fossiliferous, and manufactured inte monuments, 
table tops, paper weights, etc., presenting, when polished, a 
very beautiful appearance, 

The Ice Cave is a fissure in the Trenton limestone cliff 
facing to the south, and runs nearly parallel with its face, is 
about 100 feet long, and varies from 2 to6 or 8 feet in width. 
Height irregular, in places compelling progression on hands 
and knees. Says White’s ‘‘Geology of Iowa,” vol. 1, p. 80: 
‘« The formation of the ice is probably due to the rapid evapo- 
ration of the moisture of the earth and rocks, caused by the 
heat of the summer sun upon the outer wall of the fissure and 
the valley side. Thisouter wall isfrom 10 to 20 feet in thick- 
ness where the ice is most abundant. The water for its pro- 
duction seems to be supplied by slow exudation from the 
inner wall of the cave.” It forms the most rapidly during 
the extreme heat of summer,-and disappears in winter en- 


'tirely. From several years’ acquaintance with the cave, I 


believe the above explanation correct. A. M. M. 


Waukon, Iowa, April 2, 1879. 

C. B. A. submits another explanation, namely, that the ice 
is due to the rapid evaporation of the moisture 
through the soil and rocks above. To produce the ice ‘‘two 
conditions are necessary: first, that the supply of moisture in 
the cave must not be (as it was when I visited it, a hot day 
in June, after much rain) great enough to warm the cave and 
thus overcome the cooling tendency of the evaporation to 
form ice or to melt the ice that may have been previously 
formed. 

‘* Second, the supply of water must be sufficient to carry 
on the evaporation and Jeave a surplus for conversion into 
ice. This condition is met only during the summer months, 
when the temperature is high enough to create a current of 
air upward through the cave, and when supply of water is 
not so great as at other seasons. In the winter the ground 
is frozen and water prevented from soaking through, and so 
the ice formed in the summer evaporates. Also, the tem- 
perature outside and inside being so nearly the same, very 
little air passes through.” 

C. G. C. writes that a counterpart of the Decorah Ice Cave 
occurs on the south side of Black River, at Watertown, N. 
Y., the rock being the well known Black River limestone, 
See cdi en cen 
Telephones and Sounders. 
To the Editor of the Scientific American : 

As some of your readers appear to find difficulty in using 
telephones and sounders in the same circuit, I would recom- 
mend the following plan, which has been found to work 
well in practice upon a line where there are twenty offices, 
and nearly as many telephones in use: 














The diagram shows the arrangement. The in wire, which 
comes from the zinc pole of the battery, is carried to the key 
and from the key to the relay or main line a ine 
thence to a binding post marked A. B is another binding 
post, from which the out wire goes to the line. PTSisa 
two point switch, one point of which, T, is joined to the 
wire between the key and sounder. P, the point on which 
the switch tongue turns, is joined by a wire to the post, A, 
and the point, 8, to the post, B. All these connections are 
beneath the table, the posts, A and B, rising above, and in 
them the conducting cords of the telephone are inserted. 
When the switch tongue rests on S the sounder only is in cir 
cuit, and can be used to call. When the tongue rests on T 
the telephone is in circuit, and the sounder is cut out, When 
the telephone is not in use the switch should be kept on 8, 
closing the circuit through the sounder and preventing waste 
of battery. Care should be taken that the Z pole of the tele- 
phone is attached to the post which receives the zinc wire 
from the battery, the post, A, in the arrangement as de- 
scribed. If desired, bells may be substituted for soundets. 

Joun E. Norcross. 





Tracing the Hudson under the Sea. 
The Adantic Coast Pilot, published by the United States 
Coast Survey, explains the origin of the curious deep holes 
met with along the New Jersey coast, some distance out at 











either of the above preparations may be applied by means of 


sea, Of these “ mudholes,” as they are termed, nine are 





known to navigators, the deepest and the furthest out being 
the hundred and forty-five fathom hole, 83 miles southeast of 
Sandy Hook light vessel. These remarkable depressions, as 
the Pilot points out, bear the appearance of having been origi- 
nally a continuation seaward of the Hudson River Valley. 
They were in all probability scooped out by the river being 
forced to run through narrow gorges. Several of these gorges 
can still be traced running almost parallel with the New 
Jersey shore line. In fact, the soundings along the coast 
would seem to indicate that the whole coast line, ages ago, 
was many miles seaward of its position to-day; that then the 
Hudson River entered the ocean at least a hundred miles 
southeast of its present mouth, and that the whole continent 
has since subsided, the sea encroaching further and further 
inland, as the country gradually sank. 
oo 


Astronomical Notes. 
OBSERVATORY OF VASSAR COLLEGE. 

The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 
POSITION OF PLANETS,FOR MAY, 1879. 
Mercury. 

On May 1 Mercury rises at 4h. 20m. A.M., and sets at 5h. 
6m. P.M. On May 31 Mercury rises at 3h. 40m. A.M., and 
sets at 5h. 38m. P.M. 

Mercury will be best seen near the middle of the month, in 
the morning, as it is then at its greatest elongation. 

Venvs. 

On May 1 Venus rises at 6h. 45m. A.M., and sets at 9h. 
54m. P.M. On May 31 Venus rises at 7h. 2im. A.M., and 
sets at 10h. 29m. P.M. 

The motion of Venus among the stars from night to night 
is very perceptible. On May 1 it will be 4° south of Pollux 
in declination, and will precede that star by about 2° in 
right ascension. Venus and the crescent moon will be nearly 
in conjunction May 24. 

Mars. 

On May 1 Mars rises at 2h. 27m. A.M., and sets at Oh. 58m. 
P.M. On May 81 Mars rises at ih. 22m. A.M., and sets 
at Oh. 51m. P.M. 

Mars is very distant, but its ruddy color and its nearness 
to Jupiter on the morning of the 9th will cause it to be 
easily found. 

Jupiter. 

Jupiter is coming into a better position. It rises on 
May 1 at 2h. 35m. A.M., nearly with Mars; and sets at th. 
25m. P.M. On May 31 Jupiter rises at 48m. after midnight, 
and sets at 11h. 47m. A.M. 

Although Jupiter is in south declination, it is so large a 
planet that it will be very conspicuous in the early morning. 
Jupiter will be near the waning moon on the morning of the 
14th. 

Saturn. 

Saturn rises on May 1 at 3h. 57m. A.M., and sets at 4h. 
1im. P.M. On May 81 Saturn rises at 2h. 6m. A.M., and 
sets at 2h. 28m. P. M. ™ 

Uranus. 

On May 1 Uranus rises at Oh. 47m. P.M., and sets at 2h. 
16m. A.M. of the next day. On May 31 Uranus rises at 10h. 
51m. A.M., and sets at 18m. after midnight. 

Uranus follows the bright star Regulus on May 1 by 2° in 
right ascension, and is one third of a degree below it in dec- 
lination. The position changes very little during the 
month. 

Brorsen’s Comet. 

This smail periodical comet has passed its perihelion and 
is approaching the earth. It resembles a nebulous star, and 
moves so rapidly by one and another star that with little op- 
tical aid the observer can see the change in an hour’s watch. 

Its motion is from the constellation Camelopardalus to 
that of Ursa Major. After April 21 the comet is circumpo- 
lar and does not set in this latitude. Following the ephemeris 
of Schulse, the comet will be nearest the earth on- May 10. 
Its place at that time will be among the small stars in the 
head of the Great Bear. 

How to Prevent Diseases among Children. 

A correspondent of the New York Times says that he has 
followed a recommendation from a lady to evaporize a little 
carbolic acid daily in the heaters as a disinfectant and a pre- 
ventive against contagious diseases, and the results have 
been most satisfactory. ‘‘I havea large school, and out of 
the whole number only two pupils have been sick with scar- 
let fever, and even these cases were indirect ones. In my 
own family, which consists of fourteen children—fortunate- 
ly not all my own—and five adults, not one has been afflict- 
ed with any malady, not even with a sore throat, for longer 
than a day ortwo. We certainly keep the house minutely 
clean, ventilate it thoroughly every day, and never heat the 
rooms above 66° Fah. During my thirty years’ experience 
I have never seen the like.’’ 

We think it probable that the use of a small quantity of 
carbolic acid in the manner above mentioned may in some 
cases be beneficial. But if it were the golden rule in every 
family to keep the house minutely clean, ventilate it thor- 
oughly every day, and never heat above 66° Fah., there 
would probably be little need of carbolic acid or any other 


drug. 
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TO INVENTORS. 

An experience of more than thirty years, and the pre- | 
paration of not less than one hundred thousand applica-_ 
tions for patents at home and abroad, enable us to un-— 
derstand the laws and practice on both continents, and 
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as early as Thursday morning to appear in next issue. 


Sutton’s Patent Pulley Cover.—If you are losing 
power get it again by using these covers. Calculate 
how much power you are losing and find the gain you 
will make in your work by adopting a positive remedy. 
Send for a circular. Address Joseph Woodward, pro- 
prietor and manufacturer, P. O. Box 3419, New York. 

The best results are obtained by the Imp. Eureka Tur- 
bine Wheel,and Barber’s Pat.Pulverizing Mills. Send for 
descriptive pamphlets to Barber & Son, Allentown, Pa. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf. Co., Boston, Mass. 

Try the new fragrant Vanity Fair Cigarettes, both 
plain and halves. Most exquisite of all. 

Yacht Engines, F.C.& A.E.Rowland, New Haven, (t. 

For Punches, Patent Bending Rolls, Radial Drills, and 
Angle Lron Shears, Hilies & Jones, Wilmington, Del. 

Belcher & Bagnall, 25 Murray St., N.Y., have the most 
economical Steam Engines, Boilers, Pumps, in market ; 
also improyed wood and iron working machinery. 

17 and 20 in. Gibed Rest Screw Lathes. Geo. 8. Lin- 
coln & Co., Hartford, Conn. 

New Pamphiet of “ Burnham's Standard Turbine 
Wheel ” sent free by N. F. Burnham, York, Pa. 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Excelsior Steel Tube Cleaner, Schuylkil! Falls,Phila.,Pa 

Machine Diamonds, J. Dickinson, 64 Nassau St., N.Y. 

Bevins & Co.’s Hydraulic Elevator. Great power, 
simplicity safety economy,durability. 94 Liberty St.N.Y. 





our material. Condit,Hanson & Van Winkle, Newark,N.J. 

Hydraulic Elevators for private honses, hotels, and 
public buildings. Burdon Iron Works, Brooklyn, N. Y. 

Needle Pointed Irom, Brass, and Steel Wire for 
purposes. W. Crabb, Newark, N. J. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are being sold out very low by the George 
Place Machinery Agency, 121 Chambers St , New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand 8t., N. Y. 

Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name fs stamped in full on all our best 
Standard Belting, Packing,and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Portland Cement—Roman & Keene's, for walks, cis- 
terns, foundations, stables, cellars, bridges, reservoirs, 
breweries.etc. Remit 25 cents postage stamps for Practi-_ 
cal Treatise on Cements. 8. L. Merchant & Co., 3 
Broadway, New York. 

Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N.Y., (Evening Post Building, room 22.) | 

Steam Tug Machinery, Engines, Boilers, Sugar Ma- 
chinery. Atlantic Steam Engine Works, Brooklyn, N.Y. | 

Steel Castings true to pattern, of superior strength 
and durability. Gearing of all kinds. Hydraulic cylin- | 
ders, crank shafts, cross heads, connecting rods, and | 
machinery castings of every description. For price list 





1d 


square foot. A. As surfaces, no. In terms, yes, A 
“foot equare “ is a square 12 inches on a side (—144 aq. 
in. A “square foot" is 144 sq, in. in any shape. 

(3) B. asks: What is the lifting power of 
street gas per cubic foot? A. The average when petro- 
leum is not employed for “ enriching,” is about 35 Ibs, 
per 1,000 cubic feet. 





(4) ‘‘ Science” writes. My intention is to 


either steamship, locomotive, or steamboat engineering. | 
1. Which, in your opinion, is the best and most skilled | 
position of the three, and receives the best salary? A. 
Locomotive engineering offers the best field. 2. What 
is the salary of locomotive engineers on our Western 
roads? A. We do not think there is any standard; they 
differ on different roads and with the kind of train. 

(5) A. T. T. asks: Will a crank give the 
same motion as an eccentric to work the valve on an 
engine? A. Yes. 

(6) R. C. L. asks: How canT obtain a high 
polish on cattle horns? A. a, scrape the horn carefully ; | 
q th with powdered ice stone and oil; ¢, polish 
with rotten stone and oil. 

(7) H. 8. C. writes: A portable 2 horse | 
power steam engine can be purchased for two hundred | 








chinists and steam men awake to the fact that there are 
hundreds of men waiting for a steam road wagon which 
we know can be got up for less money than to pur- 
chase a horse wagon and appliances? A. Your two | 


learn the engineering profession, but [ have a liking to | 


(21) E. 8. ©. writes: My engine is hori- 
zontal, 6 inches stroke, 3 Inches diameter; what size 
boat of side wheel pattern will it run with case; what 
size of paddle wheels and how many strokes to the 
minute, when the engine runs at 300 strokes? A. Your 
engine would probably drive a light skiff about 5 to 6 
miles per hour in attli water; it would, however, depend 
much ov your b ier, and whether the engine is geared 
or works direct on paddie wheel shaft. Paddle wheels 
about 444 feet diameter by 15 inches face would suit. 


(22) J. R. F. writes: We have a 75 horse 
high pressure engine which exhausts by way of a Berry- 
man heater up through pipe 30 feet high. We have a 
hole at the bottom, atid the steam condensed is now ran- 
ning to waste. Can I utilize this water by pumping it 
back into the boilers, or would the grease from the cyl- 
inder prevent my using it? A. As the Berryman beater 
heats all the feed water you require, the gain by return- 
ing the condensed water wil! not be worth the cost. 


(23) H. L. V. asks: 1. What is “‘ manifold” 
paper? A. The white paper is only very fine thin writ- 
ing paper. The black Is soft paper, prepared by being 
smeared with a composition of rrease and plumbago or 
lampblack; this mixtare ie allowed to remain on for 12 
hours, and the paper then wiped with a piece of wool or 
cotton waste. Place white paper over biack, and write 


| dollars or less: in view of this why are not our ma- witha blunt point, % What was the size and capacity 


of the Mary Bell, said to have been the largest steam- 
boat on the Missizsippi? A. We do not know; will 
some correspondent at the West inform us? 3. Our 
canary chews the quill end of such of his feathers as fall 


and circular, address Chester Steel Castings Company, | horse engine would cost nearer $40; than $200. Have | out. What does it need? A. Cuttle fish. 4. What are 


407 Library St., Philadelphia, Pa. 


| youconsidered the expense of a skilled engineer, the | some good works on spectrum analysis? A. Spec- 


For Sale Cheap.—Second-hand 8 foot Boring and | current repairs, the chances and costs of accidents, etc.? trum Analysis, by H. E. Roscoe; Spectrum Analysis, by 


Turning Mill, Lathes, Planers, Drills, Bolt Cutters, etc. 
Circulars. D. Frisbie & Co., New Haven, Conn. 

Elevators, Freight and Passenger, Shafting, Pulleys, | 
and Hangers. L. 8. Graves & Son, Rochester,N.Y. | 

Machine Cut Brass Gear Wheels for Models, etc. (new | 
list). Models, experimental work, and machine work | 
generally. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Best Turkey Emery in kegs, half kegs, and cans; 
liberal rates by the ton. Greene, Tweed & Co., 18 Park 
Place, New York. 

Blake's Belt Studs. The most durable fastening for 
rubber and leather belts. Greene, Tweed & Co., N. Y. 

Holly System of Water Supply and Fire Protection for | 
Cities and Villages. See advertisement in *CIENTIFIC 
AMERICAN of this week. 

Howard's Bench Vise and Schieuter’s Bolt Cutters. 
Howard Iron Works. 

Best Power Punching Presses in the world. Highest 
Centennial Award. A.H.Merriman, W. Meriden, Conn. 

Deoxidized Bronze, Patent for machine and engine 
journals. Philadelphia Smelting Co., Phila., Pa. 

For Sale.—7 foot bed Patnam Planer, $350. A. A. 
Pool & Co., Newark, N. J. 

Milling, Profiling, Cam Cutting, Revolving Head Screw 
Machines. Pratt & Whitney Co., Hartford, Conn. 


| 


(8) J. D. H. writes: If J. A. F. (48) ** Notes} 


| and Queries,” Screntiric AmeEnicax, March 8, will re- 


duce the blast nozzle to seven eighths inch, he will have | 
all the power he wants, 


(9) G. M. D. asks: 1. What is waterglass? | 
A. A-variety of giass (silicate of soda or potash) contain- | 
ing excess of the alkaline base, soluble in water. 2. | 
How are agates polished? A. Usually horizontal disks | 
of iron, pewter (or copper), wood, and leather covered | 
with moistened emery of different grades of fineness, | 
sand, rotten stone, or tripoli, and putty powder, respec- | 
tively. | 

(10) J. F. & J. H. W. write: Wesaw in Scr- | 
ENTiFICc, February 22, an alloy of tin and phosphorus. | 
Is phosphorus a metal, and how is it mixed with tin or | 


H. Schellen, and Spectrum Analysis, by Professor Red- 
wood, No, 79 Screntiric AMERICAN SUPPLEMENT. 


(24) F. G. writes: In reply to B. 8. 8., 
April 12, you say it is known in practice that higher re- 
sults are obtained by throttling. Do you mean by that 
that it is advisable in an antomatic cut-off engine fol- 
lowing far enough to show a termina) pressure of s<° 17 


| Ibe, absolute, to throttle the steam and allow it to fol- 


low enough further to make the average pressure the 
same in both cases? A. The gain by throttling ts 
greatest when working without expansion or with a 
fixed expansion. We think there is gain in all cases in 
carrying a greater pressure in the boiler than is required 
for the engine, 


(25) J. 8. P. asks how a soft solder for tin 


|copper? A. Phosphorus is non-metallic; it may be | Vessels can be made, which is used by heating from the 


| forced beneath melted metal by means of a rod of baked 
| clay having a smal) bell-shaped cavity at the lower end. 


(11) J. M. asksif hair can be produced on 


| the face by artificial means, and if so, how. A. See | 


arswer No, 4, p. 252, current volume, Screwriric 
AMERICAN. 

(12) W. C. writes: 1. A train is traveling 
at a speed of 50 miles an hour, A cannon placed on 


A Cupola works best with forced blast from a Baker Hydraulic Cylinders, Wheels, and Pinions, Machinery one of the cars is fired off at a given pointin the same 


Blower. Wilbraham Bros., 2.318 Frankford Ave., Phila. 
For Solid Wronght Iron Beams, etc., see advertise- 


Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 Ibs. to 


| divection as the train; the projectile from cannon has 


same velocity as train. How far will projectile be car- 


ment. Address Union Iron Mills, Pittsburgh, Pa., for *@are in. Pittsburgh Steel Casting Co., Pittsburgh, Pa. | ried in an hour? A. Add the uniform speed of the 


lithograph, ete. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia. Pa. 

The Ornamental Penman’s, Engraver's, Sign Writer's, 
and Stonecutter’s Pocketbook of Alphabets; $2 plates; 
2% cts; mail free. E. & F. N. Spon, 446 Broome 8t., N.Y. 

Linen Hose.—Sizes: 144 in., 20c.; 2 in., 2c; 2 in., 
2%e. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Bureka 
Fire Hose Company, No. 13 Barclay St., New York. 

If in want of Emery Wheels or Emery Wheel Ma. | 
chinery, write to us for catalogue and prices. Lehigh | 
Valley Emery Wheel Co., Weissport, Pa. | 

Dead Stroke Power Hammers; cheapest and best for 
general forging and die work; 500 in use. P. 8. Justice, | 
Pailadelphia, Pa. | 

Wanted—A New or Good Second-hand Screw Ma- 
chine. Address Jerome Redding & Co., Boston, Mass. 

Downer’s Improved Boiler Liquid is gaining many 
friends from the ranks of skeptics. To try it is to be 
convinced. A. H. Downer, 17 Peck Slip, New York. 

Manufacturers can save 2% per cent of customary out- 
lays by use of H. W. Johns’ Asbestos Liquid Paints, 
which are of a higher grade than any other paints for 
structural purposes. Samples and price lists sent free 
by mail. 87 Maiden Lane, New York. | 

Forsaith & Co., Manchester, N. H., and 213 Centre 
St.. New York. Specialties.—Bolt Forging Machines, 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages, new and 2d hand machinery. Send stamp 
for illustrated catalogues, stating just what you want. 

Partner Wanted.—See “ Enterprise,” an Adv. on page 
286. Address W. W. Pearce, Cuero, Texas. 

Partner Wanted.—A party with limited capital.—Ad- 
dress Des Moines Linseed Oil Works, Des Moines, Iowa. 

American Watch Tool Co., Waltham, Mass. Lathes 
for Optical Instrument Makers. 

Electro-Magnetic Engine and Battery complete, in run- 
ning order, for $2. Send for circular. Crook, Herring & 
Co., Cor. Centre and White ats., New York. 


Fac-simile Signatures elegantly Engraved on Wood to 


for $2. Address J. 8. Hambaugh, Jacksonville, f!. 

A First-class Pattern Maker desires a Steady Job. 
Address J. A, Smith, South Newmarket, N. H. 

For Sale—State Rights or Entire Patent of Self-Feed- 
ing Oil Stove. J.D.Lane, 1012 Lafayette Ave.,B’klyn, N.Y. 

T want to buy a few patents (old or new), whole or in 
part. W. P. Harvey, Port Jackson, Mont. Co., N. Y. 

New American Edition of the Catechism, and Hand 
Book of the Steam Engine ; 900 pages; 150 illustrations. 
Price, by mail, $1.%5. Send for circular. F.Keppy Scien- 
tific Bouk Publisher, Bridgeport, Conn. 

For Sale—8¥g ft, Boring and Turning Mill; 2 Radial 
Drills; and 1 Combined Punch and Shear. Hilles & 
Jones, Wilmington, Dei. 

Lehigh Valley Emery Wheel Co., Weissport, 
will be pleased to send their catalogue on 
and special prices when sizes are given. 

Presses, Dies, and Tools for working Sheet Metal. etc. 


| 


| 


| 
| 


Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., and 98 Liberty 8t., N. Y. city, U.S.A. 


For Shafts, Pulleys, or Hangers, call and see stock 
| kept at 19 Liberty St., N.Y. Wm. Sellers & Co. 


Wm. Sellers & Co., Phila., have introduced a new 
| Injector, worked by a single motion of a lever. 


NEW BOOKS AND PUBLICATIONS. 

TABELLEN ZUR BESTIMMUNG DER MINER- 
ALIEN NACH AUSSEREN KENNZEICHEN. 
Herausgegeben von Dr, Albin Weisbach. 
Leipzig: Arthur Felix. 

Contains in clear, concise terms the chemical composi- 
tion, outward appearance, and other properties neces- 
sary forthe recognition of about 1,000 minerals, together 
with such remarks as may be of special interest. Only 
one feature diminishes the value of the book for practical 
purposes—the minerals are arranged in groups solely 
according to the similarity of their outward appearance. 
To determine a specimen the student must, therefore, se- 
lect one of the numerous tables and hunt up among its 
members one the properties and behavior of which will 
exactly correspond with those of the specimen, at the 
cost of much time. Had the reverse order been chosen, 
as by Fresenius in his “ Qualitative Chemica! Analysis,” 
the practical value of the book would have been much 
greater. Nevertheless the completeness and conciseness 
of the work render it valuable as a book of reference to 
the chemist, miner, and mineralogist. 


Byes 


No attention will be paid to communications unless 
| accompanied with the full name and address of the 
| writer, 


Names and addresses °f Correspondents will not be 


We renew our request that correspondents, in referring 
Sasuses guswesstr extieien, will be kind enough to 


| name the date of the paper and the page, or the number 


of the question 
Cc ts whose inquiries do not appear after 
a reasonable time should repeat them. 
| Persons desiring » | information which 2 parely 














of we » one SS 
h remit from $1 to re bject, 
byte = to spend and labor to 


ScrenTiFic AMERICAN SUPPLE- 
> these columns may be had at this 
| office. Price 10 cents each. 
(1) H. C. R. asks: What kind of varnish 
| is used to obtain the fine finish on fish rods, and how is 
| it applied? A. Try a mixture of alcoholic shellac var- 
nish 2 parts, boiled linseed of] 1 part, dhake thoroughly 
| before using, and apply with a cloth pad, rubbing the 
| article to which the polish is applied, until the varnish 
1s dry and hard. 





(2) H. A. M. asks: Will you inform me} 


| train to the range of the projectile. 2, Reverse the can- 
}non and shoot in opposite direction. How far will it 
|carry? A. If the ball leaves the gun at same velocity as 
| train is ranning it will fall nearly vertically to the ground. 


(18) H. C. R. asks: How long has the en- 
gine in the United States Mint at Philadelphia been in 





use? A. The horizontal engine, built under the direc- | 


tion of Franklin Peale, Esq., was erected in 1887,and re- 
moved in the end of 1877, after 40 years’ service, The 
| Steeple * engine was erected in 1850,and is still in use. 


(14) 8. M. D. asks: Is thereany process by 


which iron can be prevented from rusting, when not | 


| painted; if so what is it? A. See articles on Professor 
| Barff’s process, No, 126, Screntrr1c AMERICAN SuUP?LE- 


MENT, and pp. 327 and 367, vol. 39, Screntiric Ament- | 


| cam, 
| (15) V. writes: I propose to lay an 
| inch or one and a half inch iron pipe from this office to 
| another office, 260 feet distant, and the pipe is to lie 
| mostly underground and to be used for a speaking tube. 

Tt will have three turns or elbows in it. Could conver- 

sation at one end be heard distinctly at the other? A. 
| curves of your elbows of large radius,say 12 or 18 
| inches. 


| (16) T. D. H. asks: What will set the 
colors in new calico or gingham that are likely to fade, 
without injury to the goods? A. The mordant will de- 
| pend altogether apon the character of the dye or color 
used on the goods. Many dyes (euch as the coal tar or 
aniline series) become bleached by prolonged exposure 
to sunlight; as a rule this cannot be remedied. 


| (17) O. 8. W. asks: Is ozone produced 

during the process of ironing cotton clothing? I have 
| frequently noticed the odor of ozone on going into the 
| kitchen where the girl was ironing. A. Probably not; 
| the odor of hypochlorous acid and of nitrous vapors is 
often mistaken for ozone. 


(18) L. L. W. asks: 1. Why is the pres- 
| ent apparatus of log chip and line preferred by naviga- 
tors to any other mode of ascertaining the speed of a 
| vessel? A. Because of cheapness and simplicity; 
| farther, “ old salte * understand it. 2. Is there any rea- 


Yes, if the corners turned are not too sharp. Make the | 


flame of a candle. There ie sucha solder sold on our 
streets, which so far has given satisfaction. A. Melt to- 
gether 2 parte of block tin and 1 part of lead. Take a 
ladle having a small hole in the Sottom, and hold it over 
a barrel of water, and pour the melted solder into it. As 
the stream of melted solder is cooled by the water it 
forms a sort of wire. 


(26) ©. L..asks: If in a room 50 feet long 
there is a mirror at one end, will the reflection of an ob- 
| ject at the other end of the room appear in size the axnme 
as one 50 feet from the observer standing at the mirror, 
or will itappear the same as one 100 feet from the per- 
son? A. Toa person standing at the mirror it appears 
50 feet away. Toa person standing 50 feet from the mir- 
ror it would appear to be 100 feet distant, 


(27) W. G. H. asks: 1. Can an ice boat run 
dead ahead of the wind at a speed greater than the ve- 
locity of the wind? A. No, 2. Do the Gatling guns 
when fired at an object send the successive shots to the 
same point if the aim of the gun is not alfered, ordo the 
shots spread or scatter? A. We think they do not scat- 
ter. 


(28) C. P. T. asks: 1. Is there any back 
movement in the current of a stream of water in a hose 
pipe when the stream from any cause iv suddenly 
| checked, so as to occasion bursting of the hose? A, Yes, 
2. If so, does it extend back to the engine or hydrant 
throwing the stream? A. Yes. 38. Would the pressure 
or strain on the hose be leas after the stream was closed, 
or greater than while the stream was in motion? A. 
Greater. 


(29) J. H. asks what kind of oil is the best 
to use in boilers to keep them free from scales; also the 
| best ofl for cylinders; aleo what effect has tallow and 
lard of] on piston valve, rods, etc.? What effect has pe- 
troleum? A. Mineral of) can be used in boilers. Special 
cylinder oils are prepared for eylinders, though good 

i 1 oil very well when properly applied. 
oi) can be used without injurious 











Pu e tallow and lard 
effects. 

(30) J. B. M. writes: 1 have a vertical 
boiler (20 H. P.) without flues or tubes; it is 10 feet high; 
the firebox is a shell within a shell, 4 inches between the 
walls, with 4 apertures equidistant for the escape of 
smoke and flame some 6 inches below the crown sheet; 
the firebox is 5 feet high; from the crown sheet upward 
is the steam chamber or dome; the boiler stands on a 
cast ring, some 6 inches larger than the boiler; and 
around the boiler there is a eheet ipon jacket, the size of 
the ring, the entire sength of the boiler, fitted close by a 
cap of same at the top. Now, the questions I Wish you 
to answer are these: 1. I want to put a brick wall in 
place of the iron jacket. Is it essential that I should run 
the wall the entire length of boiler, or would it do as 





son why the telephone shonid not in time carry the voice | 


| across the ocean through the cable? A. The electrical 
current works so slowly through a long submerged cable 
| as to render the use of a telephone in connection with it 
impossible. 

| (19) A. P. S. asks how to polish pearl shell 
| (mother of pearl for umbrella handles), A. @. Smooth 
| iton a common grindstone wet with soap and water. 
,_ 6. Apply powdered pumice stone and water with a buff 
| wheel. ¢, Finish with rotten stone moistened with sul- 
| phuric acid a little diluted with water. 


(20) O. W. F. writes: If. three men have a 
shaft to carry which is 12 feet long, and two men was 
to carry with a lever (and the other man at one end) 





where will they place the lever so as to carry two third 


Fruit & other cen tools. Bliss & Williams, B’klyn, N. Y. ! if there is any difference between a footsquare anda of theshaft? A. Three feet from end of shaft, 


well if I were to draw in the wall (say 12 inches above 
the usual water line in boiler) until the brick touched the 
bofler, and continue to the top; or had I better keep the 
wall the same distance from boiler all the way up? A. 
The latter way would be the best. 2. Could I putin a 
heater made of ordinary wrought iron piping (say 1 inch 
diameter), placing it between the wall and boiler, where 
it would be acted on by the heat of the fire so as to save 
fuel by it, having the same connected directly to feed 
pump? A. It would be better to use cast iron pipes. 3. 
1 use strong lime water, and it forms scale. Would not 
an inch pipe soov choke up by formation of lime cake? 
A. You should arrange the pipes so that they could read- 
fly be cleaned. 

(31) J. B. asks: Is there any rule for find- 
ing the diameters, focal lengths, and distances apart of 
the fieldand eye lens of a Huyghens or negative cye- 
piece of any power; also the diaphragm apertare and 
distance of same from either lens? A. The focal lengths 
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of the lenses are as 1 to3,and their distance apart is 


nght, except that you have made no allowance for fric- 


equal to half the sum of their focal distances, The lens | tion. 


of greatest focal length is the field glass. The diaphragm 
should be placed about midway between the lenses, and 
its aperture should be as small as possible without cut- 
ting down the field. Eye-pieces of different focal lengths 
may be used \ith the same objective. 


(82) L. O. asks what to apply to old plaster 
Paris busts, that have become dirty, that will make them 
look like new, Dust bas settled in the pores and I can 
not remove it. A, Give them a dead coat of china white, 
or you may varnish them and apply a coating of silver, 
gold, or bronze colored bronze powder. 

(33) W. D. 8. writes: 1. I have a vertical 
boiler, 4 feet high, 27 inches diameter (including furnace, 
which is internal and 18 inches high); boiler has nine- 
teen 2 inch flues; is made of five sixteenth iron; engine, 
3 inch bore, 7 inch siroke, ranning 850. We have not 
enough power to ran a small planer; we use from 60 to 
80 Tb. steam pressure. Could we with safety increase 
this pressure; the boiler has been in use only 2 years; or 
could we rans larger engine with the same boiler, say 
44x44? A. If your boiler is five sixteenths inch thick, | 
of good iron, and well made, you may carry 120 ib. with- 
out hesitation. 2. I noticed in a recent number of the 
Scrmnrivic AMERICAN a correspondent wants to knew if 
of] will stop priming. I frequently use the common 
biack lubricating oil, feeding it with feed water with | 
good effect. Willi it injure the boiler? A. No. 


a 

(34) G. H. P. asks: 1. What is the expan- 
sion of glass between 32° and 212° Fah? A. Glass which 
at 32° P. is 1,000,000, at 212° becomes 1,000,861. 2. How to 
solder brass on to a valve seat of a steam cylinder. A. | 
Clean the valve seat, coat it with solder by means of a 
heavy soldering iron. Tin the brass plate, heat it quite | 
hot, and put its tinned side downward on the valve seat, 
if the brass plate has not sufficient thickness to admit | 
of this treatment you may “ sweat " it on. 


(35) 8. A. B. asks: 1. How can I put a very | 
high polish on steel? A. The steps inthe process are as | 
follows: Ist, Coarse wet stone; 2d, fine wet stone; 3d, | 
boffwheel having fine emery applied; 4th,crocus, different | 
degrees of fineness. 2. On brass? A. Finish as finely 
as possible with files, then with Scotch gray stone, and | 
finally, with the powder of Scotch gray stone and oil, or | 
with rotten stone and oil, 3, How is the so-called | 
“ Florida sea beau ” polished? A. After smoothing, use | 
powdered pumice stone and water. Finish with rotten 
stone and water or oil, 


(36) 8. F. writes: I have an induction coil, 
of Ladd’s make (London), of the following dimensions: 
Length of coil proper, 11}¢ inches; diameter of coil 
proper, 5 inches; diameter of core, 1% inch; base board 
containing condenser, 19% by 9inches; condenser plates, 
19 by 814; number of condenser sheets, unknown; 
length of primary wire, estimated, 75 feet; number of 
secondary wire, 3 miles (16,000 feet), This-coil was sold 
promising to give a spark in air of 4 inches, but I never | 
* seaiioed more than$ iseben, and then a feeble spark. The 

*atery which I employed with this. coil consists of four 

i gallon jars, in each of which there are immersed a zinc 
plate 6 by 8 inches between two carbon plates of the same 
size. The construction of the battery is that of Grenet; 
the solution in which the plates are immersed is saturated 
solation of bichromate of potash and sulphuric acid. Is 
the battery not strong encugh to give the desired result, 
or can you suggest any other reason? A. Your battery 
seems to be ample, The coil may have been injured by 
an {nternal discharge, or it may be that the interrupter 
is not properly adjusted. If the spark from the primary 
coil is large it would be well to increase the surface of 
the condenser, 


(37) C. H. M. asks: 1. For a method of pro- 
ducing britliants resembling diamonds. A. Pare caustic 
potash, 164% parts; white lead, 85; boracic acid, 454; ar- 
senious acid, 1-6; pure quartz sand, 50. These materials, 
carefully selected, are ground together, placed in small 
giasa pots (the French clay pots will answer if the first 
charge is discarded after several hours firing) and heated 
to quiet fusion in a suitable furnace for about 2% hours; 
then cooled very gradually and cut. The art of imitat- 
ing the diamond and other precious stones has attained 
to great perfection in Egypt and Greece, as well as in 
France. The following analysis by Sonault gives the 
coxoposition of the coloriess French Pierres de Strasse: 
Silica, 36-1; alumina, 10; oxide of lead, 580; potash, 
79; borax and arsenious acid, traces—100. 2. Givea 
simple method of qualitative test for the presence of 
silver in ores. A. Reduce the ore to an impalpable pow- 
der by grinding, gradually heat it to redness for half an 
hoor or more, with constant stirring; boil with pure 
nitric acid; filter; evaporate the filtrate to small volume, 
and add a few drops of hydrochloric acid—a white pre- 
cipitate which does not dissolve in boiling water, and 
bisckens on exposure to sunlight indicates silver. Gold, 
if any, ine in the powdered ore. If the ore contains | 
chlorides the silver may escape detection by this test. | 
It is safer to proceed as follows: Mix the ore with 10 or 
15 times its weight of finely grauuleted test lead—free 
froma silver--and 2 or 3 pieces of borax glass the size of 
peas, in a small scorifler, and expose in a nearly white 
hot cpea muffle until the ore is filuxed and the 
fused metal disappears beneath the liquid slag of lith- 
arge. Then remove, cool, break, hammer, and clean the 
jead. button; place itin a dry bone ash cupel of equal 
weight, and expose in the muffie until all the lead is 
slagged and absorbed by the porous bone ash, leaving 
the sliver, together with the gold, if any, as a bright, 
clear molten button in the bottom of the cupel, Very 
small quantities of silver and gold in an ore may be thus 
detected. 

(88) J. A. writes: In my last Screwrrric 
Amenican, April 5, No. 14,1 notice in answer to L. B., 
you say that 8 inch cylinder, 12 inch stroke, 150 revoln- | 
tions per minute, 60 Ibs. stesm, 20 horse power; by my | 
rale I only make 18-7 horse power. My figures are: | 

Piston 60/2058 square inch 
60 Ibs, steam. 























hp. -—«: 180 rev. perm. 
22,000 45290" 4000 } 
17h. p. 
Tf I am wrong, please tell me where I make my mistake. 
Tam only an novice any way. A. 150 revolutions per 
mute fot double your mai ae you wil be then 


(39) W. A. J. asks: What chemical action 
takes place when sulphuric acid is applied to common 


salt? A. 
Sulphuric _ /, Sodium st, Hydrochlo- 
aNecrt tld ih Nes traci) T ae 


When strongly heated on the hearth of a reverberatory 
furnace the reaction is completed, resulting in the 
formation of neutral sulphate of soda (Glauber salt, 
NaSO,) and hydrochloric (muriatic) acid. - 


(40) H. 8. asks how to arrange an earth 
battery for nickel plating. A. We could not advise the 
use of an earth battery for this purpose. You should 
use a Smee ora Daniel! battery, or one of the forms of 


the gravity battery. 
(41) A. E. asks how .o make a drill point 
that will enable him to drill through glass, porcelain, or 


| transparent china pictures. A. Make the drill of the 


finest quality of steel, heat it toa cherry red, plunge it 
in mercury, hold the extreme end in a pair of cold 
| pliers, and draw down the temper except at the end 
protected by the pliers. Wet the glass or porcelain 
with turpentine to which a little gum camphor has been 
added. 


(42) H. L. asks what size of engine and 


“doiler to run a velocipede capable of carrying one per- 
son, at the rate of about 6 or 8 miles an hour, A. Per- 


| haps some of our readers will furnish this informa- 


tion. 
(43) 8. R. E. asks whether or not honey 


will keep in glass cans. A. Yes, if the jars are well 
filled and sealed air tight. 2. What is the best noted 


| cure for bee stings? A. Dissolve 8 parts of pure car- 


bolic acid in 5 parts of good glycerine. 

(44) J. M. asks: 1. How long will the car- 
bon remain good in a Fuller bichromate battery? A. 
Jt will last fora number of years, 2, I am running a 
| burglar alarm in my house, with a Fuller bichromate 


| battery, 4 one gallon cells, and No. 32 wire. Please tell 


me how to make an electric light in my house with these 
4cells. 2. You cannot make an electric light with four 
Fuller cells. 

(45) A. B. P. asks: Would it not be much 
better in making a Siemens hand power electric machine, 
illustrated in SupPLEMENT No. 161, to make the electro- 
magnets of malleable iron, and have them permancnt 
magnets, orcan common cast iron be permanently mag- 
netized as well? A. Neither cast nor malleable iron re- 
tains the magnetic charge to any very great extent. You 
will get the best results by using the electro-magnet. 


(46) J. P. B. asks: If a telegraph line of 
No. 14 galvanized wire be used, how small a piece of 
boiler iron could be used in damp earth as a ground 
plate, to give the eleciricity as free a pass to the ground 
2s over the line? A. Use a plate having a surface of 10 
or 12 square feet, A thin ones pian Se. SPE, 
better than the boiler iron. a don 

ETC.—Specimens neve been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

A.—It is a veriety or syenite or hornblende schist—it 
has little commercial value.-—G. 8. A.—The ore contains 
traces of silver.—J. H. G.—It is mica schist—of no 
value. 





COMMUNICATIONS RECEIVED. 

On Binding. By E.C. M. 

On Squaring the Circle. By C. P. K. 

On a New Form of Telephone and Battery. By H. 
W. F. 

Horse Shoeing. By C. 8. 

On Cleaning Lamp Chimneys. By 8. B. 

On a Rare Geological Specimen. By H. M. 

On Animal Intelligence. By H. D. O. 

Artificial Stone Foundations. By W. M. 
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INDEX OF INVENTIONS 
POR WHICH 
Letters Patent of the United States were 
Granted in the Week Ending 
March 25, 1879, 
AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.) 





A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired 
an@remit to Munn & Co., 37 Park Row, New York city. 
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Scientifie American 
The Most bendind Sauuainn eer in the World, 


VOLUME XL.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 


new volume will be commenced. lh will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 
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This widely circulated and splendidly ilustrated 
| paper is published weekly. Every number contains six- 
teen pages of useful informatien, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Arechi- 
tecture, Agriculture, Horticulture, Natura) History, ete. 

All Classes of Readers find in Tar Screntiric 
AMERICAN @ popular resewme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. [tis promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscriptign.—One copy of THE Scren- 
TIFIC AMERICAN will be sent for one year--52 numbers-— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.0; three 
months, $1.00. 

Clabs.—One extra copy of THESCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of fine subscribers 
at $3.20each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepeid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remitis by Posta) Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address al) letters 
and make al! orders, drafts, etc., payable to 


MUNN & CO., 
37 Park Row, New York. 
Te Foreign Subscribers,—Under the facilities of 


* | the Postal Union, the ScIENTIFIC AMERICAN is now sent 


by post direct from New York, with regularity ,to subsecrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other Buropean States; Japan, Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year, Thisincludes postage, which we pay. Remit by 








postal order or draft to order of Munn & Co,, 37 Park 
Row, New York, 
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CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC, | 

“Mesars. Mani & Co., th ebniiéetion with the publica-— 
tion of the SoiznTiric AwgRICAN, continue to examine 
Improvements, and to act.as Solicitors of Patents for 
Inventors. 

In this line of business they have had over rurrTy 
YEARS’ EXPERIENCE, and now have unequaled facililies 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Mesers, 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms, 

.We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to pr them; directi concerning Trade Marks, 
's| Copyrights, Designs, Patents, Appeals, Reissues, In- 
+| fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.—We also send, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents—embracing Canadian, English, German, 
French, and Belgian—will secure to an inventor the ex- 
clusive monopoly to his discovery among about onz 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$7; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,—Persons desiring any petent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 





| ings and specifications, may be had by remitting to 


this office $1. 

A copy of the claims of any patent issued since 1886 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
Hreictiege, | “om and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25cents, mailed free, 
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ENEU J JOHNSON & 00.'S INK. Tenth ana Low 
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